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(54) CnOCOB nOJlYHEHMfl BMOJlOrHHECKH AKTMBHblX BEli|ECTB M3 J1AMHHAPHU 



(57) PecfcepaT: 

H3o6pereHne othocmtca k MeflnquHe, a 

MMeHHO K XMMMKO-4)apMaL4eBTMMeCKOM 

npoMbiiuneHHOCTn, n KacaeTCfl cnoco6a 
nonyMeHnw 6nonornMecKn aKTHBHbix Beu^ecTB H3 
naMMHapnn. Ue/ib M306peTeHMfl 
HHTeHcnc|)i/iKai4MM nepepa6oTKU cwpbfl Ana 
oflHOBpeiweHHoro nony^eHUfl HecKOJibKnx 
CuonornnecKnx aKTMBHbix BemecTB m 
noBbiujeHMe BbixoAa BOAopacTBopuMoro 
no/iucaxapkiAHoro KOMnneKca. Cyi^HOCTb: 
nocneAOBaTenbHoe 3KCTparnpoBaHne 
M3MenbHeHHbix cnoeBHm Zaminaria saccharina u 



z. digitata c i^enbio nojiyMemifl no eflMHofl 
TexHonorMM npoAyKTa: MaHHma, 

BOAopacTBOpMMoro nojincaxapnAa KOMnneKca, 
naMUHapaHa, cfcyKOKAaHa n ajibrnHaia HaTpufl. 

l"lOJ10>KMTeJlbHbJtf SCfecfjeKT 3aKTlKNaeTCfl B 
OAHOBpeMeHHOM nonyHGHMM HeCKOnbKHX 

npoAyicroB, o6naAaiomMx cmibHo BbipaweHHbiwi 
cna6nTexibHbiM A^ftcTBue-M, a TaioKe a/ibn/maTa 
HaTpn«, o6naAaK)Li^ero 
paAMOHyKnnACBfl3bJBaioii|HM Ae^cTBueM, a 
TaioKe b noBbimeHMM BbixoAa BOAopacTBopHMoro 
nojincaxapnAHoro KONin/ieicca ao 12,6%. 36 
Ta6n. 
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(54) METHOD OF PREPARING BIOLOGICALLY ACTIVE SUBSTANCE FROM LAMINARIA 



(57) Abstract: 

FIELD: medicine. SUBSTANCE: method 
involves the sequence extraction of minced 
thallus of Laminaria sacchahna and L. 
digitata for preparing of mannitol, 
water-soluble polysaccharide complex, 
laminarane, fucoidane and sodium alginate by 
common technology. Method ensures to prepare 



some products simultaneously showing strong 
purgative effect, and sodium alginate 
showing radionuclide-binding property also, 
and water-soluble polysaccharide complex 
with increased yield (up to 12.6%). EFFECT: 
intensified process, increased yield of 
polysaccharide complex. 36 tbl 
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H3o6peT6Hne othochtca k MeTOAaM 
oflHOBpeMeHHoro nonyneHMH MaHHMTa, 
BOAopacTBopuMoro nonncaxapwflHoro 
KOMnneKca, naMMHapaHa, c^yKonflaHa, 
aiibrnHaTa HaTpun M3 6enoMOpcKMx BOAopocnefi 
poAa Laminaria m MO>KeT 6biTb ncnonb30BaHO b 
Meflni^uHe, cfcapMauMM, MUKpobnonornn, b 

np0M3B0ACTBaX, CBfl3aHHblX C paAMOaKTHBHblMH 

MeTajuiaMn. 

M3BecTeH cnoco6 nonyneHUfl 
nojincaxapnAOB M3 MopcKofl KanycTbi Laminaria 
saccharina L. ) nyTeM M3MenbneHMfl, npoMWBKM 
cnoeBMin mopckom KanycTbi, SKCTpaKUM ropflneii 
boaom npn 80 °C MeTOAOM HacTanBaHMfl mjim 
npOTHBOTOHHotf nepKonaLLMM, oTAeneHMfl 
SKCTpaicra ot cbipbfl, ynapMBaHMH sKCTpaicra ao 
cooTHOiueHUfl 1: 0,8-1: 1,2, npn6aBjieHn« k 
ropfNeMy sKCTpaicry 96%-Horo 3TMnoBoro 
cnnpTa b cooTHOiueHi/iH SKCTpaia: 3TaHon 1:1. 
3aTeM o6pa30BaBiuyK)Cfl CMecb OTCTaMBaioT, 

OTAeriflfOT HH>KHI/lfi CJIOM B3BeCH, 

L4eHTpn4)yrnpyK)T m nocne oTAeneHMH 
iwaTo^Horo pacTBopa ocaAOK npoMbiBaioT 96% 
GTunoBbiM cnnpTOM. flpoMbiTbiCi ocaAOK cyuiaT, 
M3Me/ib^aK)T. BbixoA roroBoro npoAyKTa 
cocTaBJi^eT 5,6% k 3arpy>KeHHOMy cbipbio. 
nonyneHHbifl KOMruiexc nonncaxapnAOB 
OKa3biBaeT cna6nTeribHoe Ae&CTBMe m M3BecTeH 
iok neKapcTBeHHbifl npenapaT "JlaMMHapuA". 
flaHHbiK cnoco6 nonyneHMa 6nn30K k 
3aflBfineMOMy m Bbi6pan 3a npoTOTwn. 

HeAOdaTKaMU yKa3aHHoro cnocooa 
flB/iflK)TCfl: a) nony^eHne TonbKO OAHoro 
npoAyicra H3 BOAopocnefi (no/incaxapnAOB), npn 

3TOM OTXOAaMU npOM3BOACTBa HBnHIOTCfl 

ueHHbie 6nonornHecKM aKTMBHbie seu^ecTBa - 
MaHHMT, naMUHapaH, 4>yKOMAaH, smbrnHaT 
HaTpmi; 6) HM3KMM* bwxoa nonucaxapMAOB (5,6% 
k cbipbw); b) HenojiHoe ocaxAeHMe 
nojiMcaxapnAOB STaHonoM 3a cneT 
HeAOCTaTOMHoro KonnnecTBa STaHona; r) noTepa 
3TaHona npn Ao6aBneHMM ero k ropflneMy 
KOHuemrpnpOBaHHOMy SKCTpaicry Ana oca>KAeHMfl 
nonncaxapnAOB. 

LJenbio M3o6peTeHMfl ABnaeTCfl KOMnneKCHaa 
nepepa6oTKa GenoMopcKMX BOAopocnefi c 
i\er\h\o OAHOBpeMeHHoro nonyneHMfl MaHHUTa, 
BOAopacTBopuMoro no/iMcaxapMAHoro 
KOMnneKca, naMMHapaHa, c^yKOHAaHa, 
anbrnHaia HaTpufl, noBbtmeHne BbixoAa 
BOAopacTBopuMoro nonncaxapHAHoro 
KOMnneKca, pactunpeHne cbipbeBOM 6a3bi, 
noBbiiueHne OMonorMHecKofl aKTHBHOCTH 
ueneBoro npoAyxra, paciunpeHMe cnexrpa 
enonornnecKoro aohctbmr 

I4enb AOCTnraeTC« TeM, hto cnocoo" 
OAHOBpeMeHHoro nonyneHMfl MaHHUTa, 
BOAOpacTBopuMoro no/iMcaxapMAHoro 
KOMnneKca, naMMHapaHa, cfyKOMAaHa, 
ajibrnHaia HaTpufl, oonaAaioinMX 
cna6MTeribHbiM, runo/innnAewinMecKUM, 
paAH0HyKnnACBfl3biBaK)iAMM, renaT03aw,MTHbiM, 
npoTMBO«3BeHHbiM A©wcTBMeM, H3 6enoMopcKofi 
xiaMUHapnn (ecTecTBeHHo^ crviecu AByx bmaob 
naMMHapnn - Laminaria saccharina L. m 
Laminaria digitata L.) ocymecTBnajoT nyTeM 
n3Me/ibMeHMfl cbipbfl, noc^ieAOBaTe/ibHoro 
OKCTparvjpoBaHMfl 90-96%-hwm 3TaHonoM, 
ropj^eC^ boao^ m 1,5% pacTBopoM Kap6onaTa 
HaTpuR; 3TaHO/ibHoe M3B/ieHeHue 
KOHqeHTpupyioT n KpncTanjiM3yioT us Hero 

MaHHMT; 1A3 BOAHOrO SKCTpaKTa 96%-HblM 

STaHonoM oca)KAatOT BOAopacTBopuMbiM 
nonncaxapnAHu^ KOMnjieKc; npn otom 
ocTaBiunKcfl cnnpTOBbifl MaTOHHbifl pacTBop 
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ynapuBaiOT u 80% STaHonoM oca)KAaK)T 
naMMHapaH m cfyKOHAaH, Anfl pa3AeneHn« 
nocneAHnx nonyneHHbifl ocaAOK o6pa6aTbiBaiOT 

0,4%-HblM paCTBOpOM COnflHOii KUC/lOTbl M 

Ao6aBn«K)T 0,5 M pacrBOp ueTaB/iOHa Afifl 
nepeBeAeHMA Kucnux noriMcaxapnAOB b ocaAOK, 
SKCTpaia oopaoaTbiBaioT STaHonoM (Ann 
BbicaweHMfl naMUHapaHa), a ocTaBWHficfl 

OCaAOK BHOBb p3CTB0pflK)T B 0,4% paCTBOpe 

coriflHO^ KUcnoTbi h o6pa6aTbiBaK)T 70% 
STaHonoM (4)yKOMAaH); H3 Kap6oHaTHoro 
M3B/ieHeHHfl noc/ie npeABapnTeribHOM 
o6pa6oTKM KOHi^eHTpupoBaHHo^ cepHO^ 
KucnoToC^, pacTBopoM AByymeKucnoro HaTpun 
nonyMaiOT anbrwHaT HaTpvifl. 

CornacHO 3a«anfleMOMy cnoco6y CHana/ia 
npOBOA^T cyujKy cbipbfl npn 50 °C, nocne nero 
ocBo6o>KAaK)T ero ot MexaHnnecKnx npuMeceti. 
3aTeM. cbipbe M3MenbMaK)T ao pa3Mepa nacTML^ 3 
mm h OKCTparnpyioT 90-96%-hwm STaHonoM b 
cooTHoiiieHUM cbipbe: STaHon 1:6 b annapaTe 
CoKcneTa npn TeMnepaType KuneHMfl 
sKcrrpareHTa b TeMeHMe 3 h. npoc^mibTposaHHbiM 
cnnpTOBbiM SKCTpaKT ynapMBaioT ao cryu^eHHoro 
ocTaTKa, KpucTaxinnsyKJT, BbinaBiune KpucTanribi 
MaHHUTa OHninaiOT nepeKpncTaruin3ai4ne^. 
fla/iee, nocne yAaneHMfl ocraTKOB cnnpTa us 
BOAopocnei^, nocneAHne sncTparnpyioT 
AByKpaTHO boao« b cooTHoiueHMM 1:10 npn 
TeMnepaType 80°C b TeneHne 30 mmh, BOAHbie 

SKCTpaKTbl O&beAUHfllOT, Cj)MnbTpyiOT, 

ynapuBaioT noA BaxyyMOM npn ocTaTOMHOM 
AaBneHnn 0,3 aTM n TeMnepaType 70 °C ao 
nnoTHOCTH 1,05-1,06 t/cm 3 ; BOAOpacTBopuMbii^ 
nonncaxapnAHbi^ KOMnneKC oca>«AatoT 96% 
STaHonoM H3 oxna>KAeHHoro sKorpaicra b 
cooTHOiueHUM 3KCTpaKT:3TaHon 1:2, KOMnneKC 
4)nnbTpyK)T, TpexKpaTHO onumawT 96% 
STaHonoM, cyiuaT. OcTaBtunPicfl nocne 
ocaxAeHMfl BOAopacTBopuMoro 
nonncaxapnAHoro KOMnneKca cnnpTOBbiC^ 
MaTOHHbi^ pacTBop ynapuBaioT ao 1/10 
nepBOHananbHoro o6-beMa, nocne nero 
cryi^eHHbiPi SKCTpaKT oo"pa6aTbiBa»OT 80% 

3T3HOnOM B COOTHOUjeHUM SKCTpaiCTSTaHOn 1:3. 

nonyHeHHbiM ocaAOK (naMUHapaH n cfjyKOMAaH) 
i^eHTpuc^yrMpyioT. flnn pa3AeneHMfl naMUHapaHa 
m 4)yKOMAaHa oTi^eHTpuc^yrnpoBaHHbiW ocaAOK 
o6pa6aTbiBa»OT 0,4% pacTBopoM conflHO^ 
KucnoTbi npn cooTHoujeHMM ocaAOK: pacTBop 
conflHoii KucnoTbi 1:5 npn KOMHaTHofl 
TeMnepaType b TeneHne 2,0 h; 3aTeM k 
nonyMeHHOMy pacTBOpy Ao6aBn«K3T 0,5 M 
pacTBop ueTaBnoHa Ann nepeBeAeHUfl Kucnbix 
nonncaxapnAOB b ocaAOK. OcaAOK OTAennioT, a 
HaAOcaAOHHyK) >KMAKOCTb o6pa6aTbiBaK)T 80% 
STaHonoM (Ann Bbica>KAeHHfl naMUHapaHa) b 
cooTHOujeHnn HaAOcaAOHHan xnAKOCTb:3TaHon 
1:3. nonyneHHbirt naMUHapaH cfrnnbTpyioT, 
OHMinaK)T 96% STaHonoM, cyiuaT. OcaAOK, 
o6pa30BaHHbi^ nocne Ao6aBneHM« qeTaanoHa, 
pacTBOpflioT b 0,4% paCTBOpe confiHofi KucnoTbi 
b cooTHOiueHUM ocaAOK:pacTBop COnflHOM* 
KucnoTbi 1:10 n o6pa6aTbiBa»OT 70% STaHonoM b 
cooTHoiueHMM pacTBop: 3TaHon 1:3, swnaAaeT 
ocaAOK cpyKOMAaHa, KOTopbifl c^MnbTpyiOT, 
oMMLAaioT, cyiuaT. nocne 3Toro ocraBUJMMCfl >kom 
BOAopocneW 3KCTparMpyK)T 1,5% pacTBopoM 
KapGoHaTa HaTpMR b cootholu6HMM 1:20 npM 
TeMnepaType 50°C b TeneHMe 1 h; 
BOAHO-menoMHoi^ GKCTpaicr 4)MnbTpyK)T, 
cpMnbTpaT o6pa6aTbiBaiOT KOHi^eHTpMpoBaHHoW 
cepHofl KMcnoTO^, BbinaBUJM^ npM stom ocaAOK 
OTAenniOT, o6pa6aTbiBaiOT 1 ,5%-hwm 
pacTBopoM Kap6oHaTa HaTpM^ m nonynawT 



o 

CO 

u» 

00 
CM 



3 



Is) 
© 

ro 
oo 

Ol 

CO 

O 



anbrMHaT HaTpnw oca^KfleHneM 96% sraHonoM b 
cooTHOiueHUM pacTBOp:3TaHon 1:5. AnbrnHar 
HaTpMfl 0nnbTpyjoT, cyiuaT. 

npeHMymecTBa 3aflBnaeMoro cnocooa 
3aKfiK)MaK)TCfl b KOMnneKCHofi nepepaooTKe 
naMMHapnn: OAHOBpeMeHHOM nonyneHMM m 
cenoMopcKofl naMUHapn n«™ npoflyKTOB: 
MaHHMTa, BOAopacTBopuMoro nonncaxapnAHoro 
KOMnneKca, naMMHapaHa, cpyKonAana, 
ajibrMHaia HaTpun. Bee i^e/ieabie npoAyKTbi 
o6naAaK)T 6 m on o nmecKM m Ae&CTBMeM. OnucaHO 
cnaoMTenbHoe AeStaTBMe TonbKO Ana 
nonMcaxapMAHoro KOMnneKca M3 naMUHapnn. 
Pa3pa6oTaHHaH hsmm TexHonorMHecKaa cxeiwa 
no3BonfleT nonynnTb LjeneBbie npoAyKTbi c 

Bbipa)K6HHblM CJia^MTeJIbHblM AeMCTBMeM, 

npeBocxoAfliHHM AeficTBMe ocf)ni4nanbHoro 
npenapaTa "JlaMMHapMA": mbhhmt npoflBnaeT 
cjiaCMTenbHoe AeiteTBMe, npesocxoAflmee 

"JlaMMHapMA" Ha 41,1%, BOAOpaCTBOpMMblfl 

nonncaxapMAHbJM KOMnneKC - Ha 5,2-60,0% (b 

3aBHCHMOCTM OT MCnOHb3yeMblX MeTOAHK 

McnbiTaHMPi m bmaob WMBOTHbix), naMMHapaH m 
cf>yKOMAaH - Ha 20,5%, anbrnHaT Haipun - Ha 
141,1%. KpOMe Toro, BOAopacTBopuMbiPi 
nonncaxapMAHbiti KOMnneKC o6naAaeT 
Bbipa>KeHHbiM paAMOHyKnnACBfl3biBaioL4MM ( 
runo^nnkiAeMMHecKUM, renaT03ai^nTHbiM m 

npOTHBOfl3BeHHblM ASMCTBHeM, npeBOCXOA^lMMM 

mjim noBTop«K)i4HM aHanorMHHoe Ae^cTBue 
ocf)Mi^viaiibHbJX npenapaToa. AnbrMHaT Haipus 
TaioKe npoflBnaeT BbipaweHHoe 
paAHOHyKnnACBH3biBaK)ii^ee u 
runoxojiecTepuHeMMMecKoe AQMCTBMe. Bee bmaw 
6nonornHecKoro aq^ctbha atia Bcex i4eneBbix 
npoAyKTOB, Kpoiwe cna6nTenbHoro Ae^cTBMfl 
nonncaxapMAHoro KOMnneKca, HaMM 
ycTaHOBJiGHbi BnepBbie. ConeTaHne 
cna6nTenbHoro n paAMonpOTeicropHoro 
AeftcTBUfl Ann anbrnHara Haipua m 
BOAOpacTBopuMoro nonwcaxapnAHoro 
KOMnneKca cnoco6cTByeT 6biCTpoMy BbiBeAeHnio 

3TMMM npOAYKTaMM paAHOHyKHMAOB M3 

opraHkiaMa. 

KpOMe Toro, 3aflanfleMbiM" cnoco6 
o6ecneHMBaeT nonyMeHne i^eneBwx npoAyKTOB c 
BbicoKMM bwxoaom (b nepecneTe Ha cyxoe 
ncxoAHoe cbipbe): MaHHUT - 7,85%; 
BOAopacTBopuMbiCi nonncaxapHAHbiK KOMnneKC - 
12,60%; naMMHapaH - 4,53%; o>yKOMAaH - 
2,14%; anbrMHaT HaTpMH - 12,41%. 
FlpeAnaraeMbiM cnoco6 mo>K6t 6biTb 
HcnonbsoBaH b ycnoBUflx npoMbiwneHHOM 
nepepaooTKM naMUHapnn. B AaHHOM cnoco6e 
kicnojib3yeicn eciecTBeHHan cMecb Asyx bhaob 
cwpbfl, npon3pacTaioiAMx b mopckom 6accePiHe 
Benoro Mopa: Laminaria saccharina L. n 
Laminaria digitata L. 

nonyMeHHbie ueneBbie npoAyKTbi 6bmn 
noABeprHyTbi KanecTBeHHOMy n 

Konn^ecTBeHHOMy aHa/in3y (Ta6n. 

1,2,3,4,5,6,7,8,9). 

I. MaHHUT. 

HAeHTnc{)MKauMK) nonyMeHHoro MaHHMTa 
npoBOAnnn MeTOAOM cyMawHOM 

xpoMaTorpa0nn. 

Konn^ecTBeHHoe coAep>KaHne MaHHMTa 
onpeAenflnn MeTOAOM o6paTHofl ifoAOMeTpMM b 
npucyTCTBun MHAHKaTopa KpaxMa/ia. 
TviTpoBaHne npoBOAWiM ao noflBneHMfl 3eneHofi 
oKpacKM pacTBopa. CoAepwaHMe MaHHUTa 
cocTaBM/io 99,56%. 

TaKMM 06pa30M, K03C})4)MUHeHT 

pacnpeAeneHMfl (Rf), TeMnepaTypa njiaBneHHfl, 
yAe/ibHoe Bpau^eHne, soribHocTb no/iy^eHHoro 
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MaHHUTa, COOT B6TCT By K) ll^U e aHanornHHbJM 

noKasaTeriflM CTaHAapTHoro MaHHMTa, a Taioxe 
BbicoKoe KonvtHecTBeHHoe coAep)KaHMe MaHHMTa 

CBMAeTe/lbCTByiOT O BblCOKOt^ MMCTOTe 

nonyneHHoro npoAyKTa. 

II. BoAopacTBopMMbi^ no/iMcaxapnAHbi^ 
KOMnneKC. 

HAeHTMcfrMKaijMK) nonncaxapMAOB 
npOBOA^nM c noMombK) i^BeTHbix peaKL^MM, 
xpoMaTorpac^MHecKM . 

PesynbTaTbi aHanM3a BOAopacTBopMMoro 
nonMcaxapMAHoro KOMnneKca, npMBeAeHHbie b 
Ta6n.3,4, aHanorMMHbi Ann npenapaTa 
"naMMHapMA", hto cBMAeTenbCTByeT o 
coot BeTCT b m m nonyneHHoro nonMcaxapMAHoro 
KOMnneKca npenapaTy "JlaMMHapMA". 

KonMHecTBeHHoe coAep)KaHMe 
nonwcaxapMAOB onpeAennnM no cyMMe 
BoccTaHaanMBaioLAMX caxapoB no peaKi^MM c 

nMKpMHOBOM KHCnOTOM, 

cneKTpo0OTOMeTpnH8CKM. CoAep>KaHMe 

BOCCT3 HaBflMBaHDLUMX CaxapOB COCTaBMJIO 

76,55% b BOAOpacTBOpMMOM nonMcaxapMAHOM 
KOMnneKce. B npenapaTe "flaMMHapMA" 
coAepxaHMe BoccTaHaBnMBafoiAMx caxapoB 
AOCTMrano 25,64%, T.e. C0Aep>KaHMe cyMMbi 
peAyUMpytoiAMx caxapoB b o6pa3L^e, 
nonyneHHOM no 3aflBnfleMOMy cnoco6y, b 3 pa3a 
npesbiiuaeT stot noKa3aTenb no cpaBHeHMKD co 
cnoco6oM, npMHATbiM 3a npoTOTun. 

TaKMM ocpasoM, b pe3ynbTaTe aHanM3a 
BOAopacTBopMMoro nonMcaxapMAHoro 
KOMnneKca MAeHTMO>Mi^MpoBaHbi nonMcaxapMAbi, 
ycTaHoaneHO BbicoKoe coAep>KaHMe 
pe Ay um py K) L14 mx caxapoB m noKasaHO 
coot seTCT b m e nonyneHHoro BOAopacTBopMMoro 
nonMcaxapMAHoro KOMnneKca oo>ML^ManbHOMy 
npenapaTy "ZlaMMHapMA". 

III. JlaMMHapaH. 

nonyneHHbie noKa3aTenM (Ta6nMi^a 5) 
cornacyioTCfl c msbccthumm nMTepaTypHbiMM 

AaHHblMM. 

MoHocaxapMAHbiC^ cocraB nonyneHHoro 
naMMHapaHa onpeAennnM c noMombK) 
rMAponM3a 2 h. cepno^ KMcnoTOM npM 100°C b 
TeMeHMe 6 m c nocnenyiomeM HeMTpanM3ai4MeM 
TMAponM3aTa Kap6oHaTOM oapMH MeTOAOM 
6yMa^HOt^ xpoMaTorpacfjMM. Pe3ynbTaTbi 
npeACTaBneHbi b Ta6n.6. 

nonyneHHbi^ naMMHapaH noABepranM 
o>epMeHTaTMBHOMy pacu^enneHMK) c noMoinbK) 
1,3- p-rnK)KaHa3bi. npM stom naMMHapaH 
paonennRncfl ao rnK)K03bi. flocneAHioK) 
onpeAennnM KonopuMeTpMMecKMM MeTOAOM. 
CoAep>KaHMe naMMHapaHa b nonyneHHOM 
o6pa3L;e cocTaBMno 81,22%. 

UTaK, pe3ynbTaTbi aHanM3a n oat Be p>kab >ot 
MAeHTMHHOCTb m BbicoKoe coAep>KaHMe 
naMMHapaHa. 

IV. OyKOMAaH. 

nonyneHHbi^ o>yKOMAaH rviAponM30BanM 2 h 
cepHOM KMcnoTofi npM 100°C b TeneHMe 6 m c 
nocneAyJoinefi HeMTpanM3ai^Me^ TMAponMsaTa 
KapcoHaTOM 6apMfl. TMAPonM3aT 
aHanM3MpoBanM MeTOAOM 6yMa>KHO« 
xpoMaTorpacf)MM. Pe3ynbTaTbi npeACTaBneHbi b 
Ta6n.7. 

KonMnecTBeHHoe onpeAeneHMe cf>yKOMAaHa 

npOBOAMnM CneKTpOO>OTOMeTpMHeCKMM MeTOAOM 

no peaxuMM B3aMMOAe^cTBM^ o>yKOMAaHa c 
TMornMKoneBofl KMcnoTO^ b cpeAe cepHofi 
KMcnoTu. CoAepxaHMe o>yKOMAaHa cocTaBMno 
72,25%. 

nonyMeHHbie pe3ynbTaTbi n oATBe p>KAa iot 

MA6HTMMH0CTb c^yKOMAaHa. 
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V. AribrnHaT HaTpun. 

KonnnecTBeHHoe onpeAeneHMe anbrMHaTa 
HaTpufl npoBOAnnn MeTOAOM o6paTHoro 

TUTpOBaHUfl paCTBOpOM TMApOKCMAa HaTpHfl 

M36biTKa cepHOM KucnoTbi, ocTaBiue^cR nocne 
B3anMOAeKcTBMfl ee c ajibrnHaTOM HaTpufl. 
CoflepKaHne anbrMHaTa Harpun cocTaBMno 
91,15%. 

Tskmm o6pa30M, nonyneHHbie pe3y/ibTaTbi 
aHa/in3a noATBep>KAaioT noflnviHHOCTb m 
BbicoKoe KOJinnecTBeHHoe coflep>KaHMe 
anbrMHaTa HaTpn«. 

HaMM M3yMeHa 3aBncnM0CTb BbixoAa 
i^eneBbix npOAyxroB ot p^Aa TexHonorMnecKMX 
napaivieTpOB (Ta6n. 10-31). 

Kax bmaho M3 Ta6nMUbi 10, HaM6onbUJM& 
Bbixofl iwaHHMTa o6ecnennBaeTC« npn 
KOHueHTpauMM 3TaHO/ia 90-96%. 

KaK cneAyeT H3 Ta6n.11, MaKCMManbHbifl 
Bbixofl MaHHMTa o6ecneHMBaeTca npn 

MCnOJlb30BaHMM COOTHOOieHMfl cbipbe:3KCTpareHT 

1:6. 

H3 TaonMUbi 12 bmaho, hto Han6ojibUJn^ 
Bbixofl MaHHUTa AOCTuraeTCH npn 

npOAOn)KHTenbHOCTH SKCTpaKL^MH 3 4. 

KaK cneAyeT M3 Ta6n.13 Hau6o/ibWkifl bwxoa 
BOAopacTBopMMoro nonncaxapnAHoro 
KOMnnexca ooecneHMBaeTCfl npM TeMnepaType 
3KCTpareHTa 80 °C. 

Pe3yribTaTbi, npeACTasneHHbie b Ta6n.14 
CBMAeTenbCTByioT 06 onTMManbHOM 
cooTHOLueHMM cbipbe:3KCTpareHT 1:10, TaK KaK 
npn 3Tom o6ecnennBaeTCfl HaM6onbWMH" BbixoA 
nojincaxapnAHoro KOMnneKca. 

KaK cneAyeT M3 Ta6n.15, onTMManbHOM" 
npoAonwuTenbHOCTbio SKCTpaKUMM wanweTCH 30 
mmh, TaK KaK npn 3tom AOCTMraeTca 
MaKCHManbHbiPi bhxoa BOAopacTBopuworo 
nonncaxapnAHoro KOMnneKca. 

l/)3 Ta6n.16 cneAyeT, hto onTHManbHoe 
cooTHoujeHne 3 kct pa kt : 3Ta Hon npn oca>KAeHnn 
BOAopacTBopMMoro nonncaxapMAHoro 
KOMnneKca AocTMraeTca b cnynae 1: 2. 3to 
o6"bflCH«eTc« Han6onbUJHM bwxoaom 
nonncaxapnAHoro KOMnneKca. 

KaK bhaho H3 Ta6n.17 Han6onbiunft buxoa 
naMMHapaHa m 0yKOMAaHa o6ecneHMBaeTca npw 
ncnonb30BaHnn 80%-Horo STaHona. 

M3 Ta6n.18 bhaho, hto HaM6onbWM& BbixoA 
cyMMbi naMMHapaHa u apyKOMAaHa AocTMraeTCfl 
npM ncnonb30BaHHM SKCTpareHTa b 

COOTHOUJeHMM 3KCTpaKT:3TaH0J1 1:3. 

Han6onbLuafl pacTBopMMOCTb cyMMbi 
naMMHapaHa m qtyKOMAaHa (1,21 r b 100 Mn 
KucnoTbi) o6ecneHMBaeTC« npM KOHueHTpauMM 
conflHofi KucnoTbi 0,4%. 

H3 Ta6n.20 cneAyeT, hto HaMnynujafl 
pacTsopMMOCTb ocaAKa AOCTMraeTCfl npM 
o6pa6oTKe ero 0,4% pacTBopoM conaHOM 
KucnoTbi b cooTHOiueHMM ocaAOK:pacTBop 
KMcnoTbi 1 :5. 

kl3 Ta6n.21 cneAyeT, hto HaM6onee nonHoe 
pacTBopeHMe ocaAKa naMMHapaHa m cfcyKOMAaHa 
AocTMraeTCH npM npoAonwMTenbHOCTM 

06pa60TKM KMCJIOTOM* 2 H. 

H3 Ta6n. 22 cneAyeT, hto MaKCMManbHwfl 
bwxoa naMMHapaHa AocTMraeTcn npM 
KOHueHTpauuM ocaAHTenn 80%. 

H3 Ta6n.23 cneAyeT, hto HaMOonee nonHoe 
oca>KAeHMe naMMHapaHa o6ecneHMBaeTcn npM 
cooTHoujeHMM SKcrpaicnoTaHon 1:3. 

KaK bmaho M3 Ta6n. 24, HaM6onbWMfi bwxoa 
ctyKOMAaHa o6ecneHMBaeTcn npM 
ncnonb30BaHMM 3TaHona b KOHLieHTpauMM 70%. 

H3 Ta6n. 25 cneAyeT, hto MaKCMManbHbitt 
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bwxoa cpyKOMAaHa AocTMraeTCfl npM o6pa6oTKe 
conflHOKMcnoro pacTBopa STaHonoM b 

COOTHOUJeHMM 1:3. 

M3 Ta6n.26 cneAyeT, hto MaKCMManbHbift 
BbixoA anbrMHaTa HaTpMfl o6ecneHMBaeTcn npM 
Mcnonb30B3HMM SKCTpareHTa - Kap6oHaTa 

HaTpMfl - B KOHUjeHTpaUjMM 1 ,5% . 

M3 Ta6n.27 bmaho, hto HaM6onbUJM^ buxoa 
anbrMHaTa HaTpMfl AOCTMraeTca npM 
COOTHOUJeHMM cbipbe:3KCTpareHT 1:20. 

l/l3 Ta6n. 28 cneAyeT, hto onTMManbHofi 
TeMnepaTypoC^ 3 kct pa ku, mm anbrMHaTa HaTpMfl 
flBnaeTCH 50 °C, TaK KaK 3Ta TeMnepaTypa 
o6ecneHMBaeT HaM6onbUJMM bwxoa anbrMHaTa 
HarpMfl. 

H3 Ta6n.29 cneAyeT, hto onTMManbHOM 

npOAOn>KMTenbHOCTbK) 3KCTpaKU,MM Cbipbfl 

HBnfleTCfl 1 ,0 h, npM kotopom bwxoa anbrMHaTa 

H3TpM5l MaKCMManbHbIM (12,41%). 

Us Ta6n.30 bmaho, hto HaM6onee nonHoe 
oca>KAeHMe anbrMHaTa HaTpMfl npoMcxoAMT npM 

MCnonb30B3HMM sTaHona B KOHUeHTpat^MM 96%. 

Us Ta6n.31 bmaho, hto HaM6onee nonHoe 
oca>KAeHMe anbrMHaTa HaTpMR npoMcxoAMT npM 
o6pa6oTKe uj.enoHHoro pacTBopa 3TaHonoM b 
cooTHoujeHMM 1:5. 

3aflsnfleMbi« cnoco6 OAHOBpeMeHHoro 
nonyneHMfl MaHHMTa, BOAopacTBopMMoro 
nonMcaxapMAHro KOMnneKca, naMMHapaHa, 
o>yKOMAaHa, anbrMHaTa HaTpMfl noacHHeTCfl 
cneAyioiMMMM npMMepaMM KOHKpeTHoro 
BbinonHeHMfl. 

n p m m e p 1 . BenoMopcKMe BOAopocnM (L. 
saccharina L. m L. digitata L. ) BbicyujMBaioT 
npM 50°C b cyujMnbHOM ujKaqtiy, 3aTeM 
ocBo6o)KAaiOT mx ot MexaHMnecKMx npMMeceM, 
MonnracKOB. flanee oTBeiUMBaiOT 100 r 
BOAopocneC^ c TOHHocTbto ± 0,0002 r, 
M3MenbnaK)T Ha na6opaTopHOM M3wenbHMTene 
AO pa3Mepa hbctmu, 3 mm m SKCTparMpyiOT 600 
Mn 90%-Horo 3TMnoBoro cnMpTa b annapaTe 
CoKcneTa npM TeMnepaType KMneHMfl STaHona b 
TeneHMe 3 h. nonyneHHbiPi cnMpTOBbiM 3KCTpaia 
4)MnbTpytOT Ha BopoHKe BjoxHepa noA 
BaKyyMOM, ynapMBaioT ao o6pa30BaHM^ 
crymeHHoro sKCTpaiaa (npMMepHo 30 m/i), 
Ao6aB/iflK)T oKono 10 Mn boaw, o6pa3yK)Uj,yK)Cfl 
riMTMeHTHyto nneHKy oTAenflioT, Aanee pacTBop 
KpM CTann m 3y kjt npM TeMnepaType +4°C b 
xonoAMnbHMKe. BbinaBLUMe KpMCTannw MaHHMTa 
AByKpaTHO OHMU4aioT nepeKpMCTannMsauMet^ M3 
cnMpTo-BOAHoro pacTBopa. MMCTbie KpMCTannbi 
MaHHMTa o^MnbTpyiOT nepes 6yMa>KHbi^ o>MnbTp 
m cyiuaT npM TeMnepaType 60 °C b 
BaKyyM-cyujMnbHOM ujKacpy. Bwxoa MaHHMTa 
cocTaBnfleT 7,85 r MnM 7,85% k cbipbio. 

UeneBoi^ npoAyKT - mbhhmt - npeACTaBn^eT 
co6ok) KpMCTannbi 6enoro i^BeTa, 6e3 3anaxa, 
xopoujo pacTBOpMM b boa© m KMnflu^eM cnMpTe, 
Mano pacTBOpMM b xonoAHOM cnMpTe, 

HGpaCTBOpUM B 34)Mpe. 

flanee, boaopoc/im, ocTaBiiiMecfl nocne 
M3BneneHM5i MaHHMTa, "cyujaT" noA T«ro^ An« 
yAaneHMfl ocraTKOB cnMpTa, nocne nero mx 
3arpy>KaioT b Kon6y BMecTMMocTbio 2 n m 
3anMBaiOT 1000 Mn rop«neM (TeMnepaType 
80 °C) AncTMnnMpoBaHHOi^ boaw. HarpeBaHMe 
CMecM npoBOAflT Ha sneKTponnMTKe npM 
TeMnepaType 80°C (KOHTponb TeMnepaTypw 
ocyu^ecTBJifinM no TepMOMeTpy). 3KCTpaKL\Mio 
npoBOA^T b TeneHMe 30 mmh AByKpaTHO. 
nonyneHHbie ropBHMe BOAHbie sKCTpaiaw 
cnMBaioT c >KOMa, oC'beAMHfliOT, o>MnbTpyjOT noA 
BaKyyMOM Ha BopoHKe BioxHepa nepe3 ABO^Hyio 



o 

CO 

v> 

T— 

00 
CM 

o 



ro 
o 
to 

00 
-I 
Oi 

CO 

o 



KanpOHOByK) TKSHb. 06"b6AHHeHHWM 

npocf)nribTpoBaHHbi^ SKCTpaicr ynapuBawT b 
K0Ji6e Biopi^a noA BaKyyMOM npu ocTaTOMHOM 
AaBxieHnn 0,3 aTM m TeMnepaType 70 °C ao 
nnoTHOCTM 1,05-1,06 r/cM 3 (npuMepHO 1/7 ot 
nepBOHansLnbHoro o6"beMa). nojiyneHHwR 
BOAHbift KOHi^eHTpaT o6pa6aTWBa>OT 
AByxKpaTHbiM o6"beMOM 96%-Horo OTaHona. 
BbinaBLUn K ocaAOK BOAopacTBopuMoro 
noxincaxapnAHoro KOMnneKca AeKaHTHpyiOT n 
cfjuribTpyiOT Ha BopoHKe BioxHepa noA BaKyyMOM 
nepe3 ABOiiHyio xanpoHOByto TKaHb. OcaAOK 

TpeXKpaTHO npOMblBaKDT Ha BOpOHKe 96%-HblM 

GTaHonoM, cyujaT npn TeMnepaType 60°C b 
BaKyyM-cyLunribHOM wKacfcy. 

Bwxoa BOAopacTBopMMoro 
no^McaxapnAHoro KOMnneKca Tuna "JlaMHHapwA" 
cocTaBHfleT 12,60 r win 12,60% k Cbipwo. 

MeneBotf npoAyKT - BOAOpacTBopHMwfi 
nonncaxapuAHwfi KOMnneKC Tuna "JlaMUHapHA" 
npeACTaBJifleT co6ofl aMopcf)Hbifi nopowoK 
cepoBaTO-wemoro LjBeTa oes 3anaxa. 
npaKTunecKM He pacTBopuM b cnnpie. B BOAe 
pacTBop^eTCfl yMepeHHO c o6pa30BaHneM 
MyTHoro cxin3ncroro pacrBopa. 

OcTaBiunMCfl nocne ocaweHkm 
BOAopacTBopMMoro nonncaxapwAHoro 
KOMnneKca Tuna "JlaMUHapHA" cnnpTOBbiPi 
MaTOHHbiM pacTBop (npHMepHO 300 MJl) 
ynapHBawT noA BaKyyMOM ao 1/10 o6"beMa. 
3areM nonyMeHHbifi KOHLjeHTpaT o6pa6aTWBaiOT 
90 mji 80% -Horo 3TaHO/ia. BwnaBUJkifl ocaAOK 
i4eHTpm£yrvipyK)T Ha na6opaTopHofi L^eHTpn0yre 
npM 2000 o6op./MMH. K oT<j)yroBaHHOMy ocaAKy b 
CTaKaHe Ao6asnHioT 40 mji 0,4% pacTBopa 
conflHofl KiicnoTbi, CTaKaH co CMecbio 

3aKpblBaiOT M OCTaBTIWIOT H3 2 H npn KOMHaTHOtf 

TeMnepaType. nocne 2 h k o6pa30BaBLiieMycfl 
pacTBOpy Ao6aB/iniOT 0,5 M pacTBop ueTaBnoHa. 
npn 3tom Kucribie nonncaxapnAbi nepexoAflT b 
ocaAOK. flo6aBneHne 0,5 M pacTBopa 
L^eTaB/ioHa npoBOA^T ao Tex nop, noKa He 
npeKpaTHTCfl o6pa30BaHne ocaAKa KHcnwx 
nonncaxapnAOB, T.e. b HaAOcaAOMHofl >khakoctm 
npn6aB/ieHne i^eTaBnoHa He npuBOAUT k 
o6pa30BaHMK) ocaAxa. Mepe3 10 mhh nocne 
oTcranBaHMfl ocaAOK oTAenaioT <fcnnbTpoBaHneM 
nepe3 6yMaxHbifi cfcunbTp. HaAocaAOHHyio 
HWAKOCTb (35 Mn) o6pa6aTbiBaK)T 105 mji 
80%-Horo 3TaHona. BbinaAaeT ocaAOK 
naMMHapaHa, ero cfwnbTpyioT noA BaKyyMOM Ha 
BOpOHKe BioxHepa, npoMbiBawT ABa>KAbi 
96%-HbiM 3TaH0/i0M, cyiuaT b 
BaKyyM-cyiumibHOM WKacfcy npn 60°C. Bwxoa 
naMHHapaHa cocTaBnaeT 4,53 r um 4,53% k 

CbipbtO. 

UeneBofi npoAyKT - naMMHapaH 
npeACTaB/uieT coook) nopoiuoK 
cBeTno-6e>KeBoro i4BeTa, 6e3 3anaxa, 
pacTBopuM b BOAe, b KucnoTax, HepaCTBOpMM B 
STaHone. 

flanee, ocaAOK KHcnwx nonncaxapHAOB, 
o6pa30BaHHbiii nocne AooaBneHHfl LjeTasnoHa, 
pacTBopaioT b 20 Mn 0,4% pacTBopa conflHofi 
KMcnoTbi nyTeM nepeMeiuviBaHHfl CMecu Ha 
MarHMTHofl MeiuanKe b TeneHHe 15 muh. 
nonyneHHbifl pacTBop cfyKOMAaHa 

06pa6aTbiBaK)T 60 Mn 70% STaHona. (Ipn stom 
BbinaAaeT b ocaAOK cf>yK0HAaH, ocaAOK 
c^nribTpyiOT noA BaKyyMOM Ha BOpOHKe 
BioxHepa, npOMWBaioT ABaxAbi 70%-HbiM 
3T3HOJ10M, cyiuaT b BaKyyM-cy ninnbHOM ujKacpy 
npn TeMnepaType 60 °C. Bnxoa cftyKOMAaHa 
cocraBJineT 2,14 r vinn 2,14% k Cbipwo. 

L(ejieBOfl nponyKT - cfcyKouAaH 
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npeAcraBTifleT co6ok> nopoiuoK cBeTno-po30Boro 
qBeTa, 6e3 3anaxa, pacTBopuM b BOAe, b 
KMcnoTax, HepacTBOpMM b STaHone. 

>Kom BOAopocnei^, ocTaBLiinMCR nocne 
3KCTpaKL4nn onucaHHbix Bbiiue neTbipex 
npOAyKTOB, noMemaiOT b Kon6y BMecTMMOCTbK) 3 
n, 3annBaK)T 2 n 1,5% pacTBopa KapooHaTa 
HaTpup m 3KCTparnpyK)T Ha boaahoH 6aHe npn 
TeMnepaType 50°C b TeneHne 1 m. 
BoAHO-menoHHofl sKCTpaia Aanee AexaHTMpyioT 
c >KOMa m c()kinbTpytOT noA BaKyyMOM Ha BOpOHKe 
BioxHepa. 3aTeM BOAHO-menoMHO^ SKCTpaicr 
o6pa6aTbiBa»OT npHMepHO 100 Mn 
KOHqempupoBaHHOM cepHOM KucnoTbi (99,95%) 
nyTeM MeAneHHoro Ao6aBneHHfl He6onbiunx 
nopunt^ KucnoTbi (npHMepHO no 5 mji) k 
3KcrpaKTy. flpn stom BbiAenReTCfl ocaAOK 

anbCHHOBOfi KMCnOTbl, KOTOpblV^ OTAenflHDT 

4)nribTpoBaHneM Ha BOpOHKe BwxHepa. 3tot 
ocaAOK nepeHocflT KonnnecTBeHHO b Kon6y 
BMecTHMOCTbK) 3 n, Ao6aBJiflK)T 300 Mn 
1,5%-Horo pacTBopa Kap6oHaTa HaTpufl, 
nepeMeiunBaioT, ocaAOK anbrnHOBOt^ KucnoTbi 
nepexoAUT 8 pacTBop anbrnHaTa HaTpun. 
AnbrnHaT HaTpufl Bbica^KAatOT M3 pacTBopa 
nyTeM Ao6aBneHMfl k HeMy 1 ,5 n 96% STanona. 
06pa3yK)LAn^cfl ocaAOK c})MTibTpyK)T Ha BopoHKe 
BKDXHepa, cyiuaT b BaKyyM-cyiunnbHOM ujKac^y 
npn TeMnepaType 60°C. Bwxoa anbn/iHaTa 
HaTpn« cocTaBnneT 12,41 r nnn 12,41% k 

CbipbK). 

L(eneBofi npoAyKT - anbrnHaT HaTpua - 
npeACTasnfleT co6ora tohkho nnacTUHKn 
CBenio-opaHweBoro i^BeTa, 6e3 3anaxa, 
cnn3ncToro BKyca, pacTBopuMbiCi b BOAe, 
HepacTBopuMbifi b cnnpTe. 

MaTOHHbie cnnpTOBbie pacTBOpbi 
noABepratOTCfl o6pa6oTKe c i^enbio pereHepaunn 
M3 hmx cnnpTa. 

n p m m e p 2. BenoMopcKne BOAopocnn 
cymaT npM 50°C, ocBo6o>KAaioT ot 
MexaHMHecKnx npuMecei^, OTBemnBafOT 100 r 
Ann aHann3a. HaBecKy BOAopocneW 
n3MenbMaiOT ao nacTMi^ 3 mm m sKCTparnpyioT 
700 Mn 96%-Horo aTaHona b annapaTe 
CoKcneTa npn TeMnepaType KHneHMfl sTaHona b 
TeneHMe 4 nacoB. nonyneHHbift cnnpTOBofi 
3KCTpaKT cfjunbTpyioT Ha BopoHKe BKDXHepa noA 
BaKyyMOM, ynapusawT ao o6pa30BaHH« 
cryu^eHHoro ocTaTKa (npHMepHO 30 Mn), 
Ao6asn«K)T OKono 10 Mn BOAbi m KpncTannn3yiOT 
npn + 4°C B xonoAnnbHMKe. BbinaBUJue 
KpucTanribi MaHHMTa AByKpaTHo onumaioT 
nepeKpncTannn3aL^neM. KpucTannw MaHHUTa 
c})nnbTpyK)T h cyiuaT npn 60°C. Bwxoa MaHHMTa 
cocTaBnjieT 7,80 r MnM 7,80% k CbipbK). 

flanee BOAopocnvi, ocTaBiunecfl nocne 
M3BneMeHHfl MaHHUTa, "cyujaT" noA T^ro^ An« 
yAaneHM^ ocTaTKOB cnnpTa, nocne nero nx 
3arpy>KaioT b Kon6y BMecTMMOCTbio 2 n m 
3annBaK)T 1500 Mn ropflnefl (TeMnepaTypa 
90 °C) AncTunnnpoBaHHOM boaw. HarpeBaHne 
CMecu npoBOAflT na sneicrponnnTKe npn 
TeMnepaType 90°C. OKCTpaKUMio npoBOA^T b 
TeneHne 45 mhh AByKpaTHo. nonyneHHwe 
ropnnne BOAHwe SKCTpaiaw cnnBaioT c )KOMa, 
o6-beAHHAK)T, (J)nnbTpyK)T noA BaKyyMOM. 

06beAMHeHHW^ npOCjwnbTpOBaHHblfi SKCTpaKT 

ynapuBaKDT b Kon6e Biopija noA BaKyyMOM npn 
0CT3T0HHOM AaBneHMM 0,3 aTM m TeMnepaType 
70°C ao nnoTHOCTM 1,05-1,06 t/cm 3 . 
nonyMeHHwfl boahwm KOHi^eHTpaT 

o6pa6aTbiBaioT TpexKpaTHWM o6"beMOM 
96%-Horo sTaHona. BwnaBLUM« ocaAOK 
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BOAopacTBopuMoro nonncaxapuflHoro 
KOMnneKca AeKamnpyioT m cfcMnbTpyjOT Ha 
BopoHKe BioxHepa noA BaKyyMOM. OcaflOK 
TpexKpaTHO npoMbiBaioT Ha eopOHKe 96% -hwm 
3TaHonoM, cyiuaT npn TeMnepaType 60°C b 
BaKyyM-cyujkiribHOM niKacfiy. 

Bbjxofl BOAOpacTBopnivioro 
nonncaxapuflHoro KOMn/ieKca Tuna M JlaMMHapMA n 
cocTaB/ineT 12,48 r mjim 12,48% K Cbipbio. 

OcTaBWMflcfl nocne ocawAeHMfl 
BOAopacTBopMMoro nonncaxapnAHoro 
KowinneKca Tuna "JlaMMHapMA" cnnpTOBbi^ 
waTOHHbifl pacTBop (npuMepHO 400 Mn) 
ynapuBatOT noA BaKyyMOM ao 1/10 06-bewia. 
3aTeM nonyneHHbiM KOHi^eHTpaT o6pa6aTbiBaK)T 
1 60 Mn 90%-Horo 3TaHona. BbinaBwutf ocaAOK 
L4eHTpn4)yrnpyioT Ha na6opaTOpHOM ijeHTpucfcyre 
npu 2000 o6op./MMH. K oTcjjyrosaHHOMy ocaAKy b 
daKaHe AOoaanflioT 45 mji 0,5% pacTBOpa 

COnflHOfl KHCflOTbl, CTaKaH CO CMeCbK) 

3aKpbiBaiOT u ocTaBJiflJOT Ha 2,5 h npn 
KOMHaTHOM TeMnepaType. nocne 2,5 nacoB k 
o6pa30BaBiueMycfl pacTBopy AooaBnfliOT 0,5 M 
pacTBop L^eTaB/ioHa Ann nepeBeAeHUfl wcnwx 
nojincaxapnAOB b ocaAOK. flo6aBneHne 0,5 M 
pacTBopa ueTaB/iOHa npoBOAflT ao Tex nop, noKa 
He npeKpaTHTCH o6pa30BaHne ocaAKa KMcnbix 
nonncaxapnAOB. Hepe3 10 mmh nocne 
OTCTanBaHMfl ocaAOK OTflenflioT nepe3 cfwnbTp. 
HeAOcaAOHHyio WMAKOCTb (45 Mn) 
06pa6aTbiBaK)T 180 Mn 90%-Horo STaHona. 
BbinaBLUMM ocaAOK naMMHapaHa 4>nnbTpyK>T noA 
BaKyyMOM, npoMbiBator absokaw 96%-hwm 
GTaHonoM, cyujaT b BaKyyM-cyiunnbHOM ujKacty 
npn 60°C. Bwxoa naMMHapaHa 4,50 r una 4,50% 

K CbipbK). 

flanee, ocaAOK Kucnbix nonncaxapuflOB, 
o6pa30BaHHbi^ nocne AOoaBneHMfl L^eTasnoHa, 
pacTBopwtoT B 20 Mn 0,5% pacTBopa conflHofi 
KucnoTbi nyieM nepeMewHBaHua CMecu Ha 
MamnTHOM MeiuanKe b TeneHne 15 mmh. 
nonyHeHHbirt pacTBop cfcyKOMAaHa 
06pa6aTbiBaK)T 80 Mn 80% STaHona. npn otom 
BbinaflaeT ocaflOK cfcyKOMAaHa, KOTopwfl 
cf)MnbTpyK)T noA BaKyyMOM, npoMbiBawT ABa>KAbi 
80%-HbiM 3T3HonoM, cyiuaT npn 60°C. Bwxoa 
4>yKOHAaHa cocTanaeT 2,10 r nnn 2,10% k 

CbipbK). 

>Kom BOAopocnefi, ocTaBWMflca nocne 
3KCTpaKqnn onucaHHbix Bbiiue 4-x npOAyKTOB, 
noMeu^aioT b Kon6y BMecTHMOcTbio 3 n, 
3annBaK)T 2,5 n 2,0% pacTBopa KapooHaTa 
HaTpufl n 3KCTparnpyK)T Ha boahhoK 6aHe npn 
TeMnepaType 60°C b Tenenne 1,5 h. 
BoAHO-menoHHofi SKCTpaKT f\anee AeKaHTupyioT 
c xoMa m cfunbTpyioT noA BaKyyMOM Ha BopoHKe 
BioxHepa. 3aTeM BOAHO-wenoHHofl sKCTpaior 
o6pa6aTbiBaK>T npuMepHO 150 Mn 
KOHi4eHTpnpoB3HHoR cepHofl KMCnOTbl (99,95%) 
nyieM MeAneHHoro AooasneHMH HeoonbWMX 
nopijMR KucnoTbi (5 Mn) k SKCTpaioy. (Ipn stom 
BbJAenfltoinM^cfl ocaAOK anbrMHOBOfl KucnoTbi 
4)nnbTpyioT, nepeHocflT KonnnecTBeHHO b Konoy 
BMecTHMOCTbio 3 n, Ao6aanflK)T 300 Mn 
1,5%-Horo pacTBopa Kap6oHaTa HaTpua, 
nepeMeiunBaioT, ocaAOK anbn/iHOBofi KMcnoTbi 
nepexoAMT b pacTBop anbrnHaTa HaTpMH. 
AnbrnHaT HaTpHH BbicawaiOT us pacTBopa 
nyieM Ao6aBneHMfl k HeMy 1,8 n 96%-Horo 
sTaHona. 06pa3yK)inMtfcfl ocaAOK <p unbTpytoT m 
cyiuaT npn TeMnepaType 60 °C. Bwxoa 
anbrnHaTa HaTpun cocTaBnaeT 12,35 r nnn 
12,35% KCbipbio. 

n p m m e p 3. BenoMopcKne BOAopocnn 
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cywaT npn 50 °C, ocBo6o>KAa»OT ot 
MexaHUHecKnx npMMece^, OTBemnBaioT 100 r 
Ann aHanvisa. HaBecKy BOAopocne^ 
M3MenbnaiOT ao nacTnu 3 mm n 3KCTparnpyK)T 
500 Mn 85%-Horo STaHona b annapaTe 
CoKcneTa npn TeMnepaType KuneHun sTaHona b 
TeneHne 2 h. RonyHeHHbiR cnnpTOBbit^ 3KCTpaKT 
cf)nnbTpyK)T Ha BopoHKe BioxHepa noA 
BaKyyMOM, ynapnBa»0T ao o6pa30BaHna 
crymeHHoro ocTaTKa (npuMepHO 30 Mn), 
AooasnHJOT OKono 10 Mn boaw h KpncTannn3yK)T 
npM 4°C b xonoAnnbHUKe. BbinaBtune 
KpucTannbi MaHHMTa AByKpaTHo OHnu^awDT 
nepeKpncTannn3aL;ne^. KpucTannbi MaHHUTa 
0MnbTpyioT m cyiuaT npn 60°C. Bwxoa MaHHMTa 
cocTaBnfleT 7,13 r wnw 7,13% k CbipbK). 

flanee, BOAopocnn, ocTaBtunecn nocne 
n3BneHeHnn MaHHUTa, "cyiuaT" noA TflroW Ann 
yAaneHMfl ocTaTKOB cnnpTa, nocne nero mx 
3arpy>KaK)T b Kon6y BMecTHMocTbK) 2 n n 
3annBaioT 500 Mn ropflne^ (TeMnepaTypa 70 °C) 
AHCTkinnvipoBaHHOfi boaw. HarpeBaHMe CMecu 
npOBOAflT Ha sneKTponnnTKe npn TeMnepaType 
70°C. SKCTpaKL^HK) npoBOA^T b TeneHne 15 mmh 
AByKpaTHo. rionyHeHHbie ropnHMe BOAHbie 

SKCTpaKTbl CnMBaJOT C >KOMa, 06^eAMHfltOT, 

4)MnbTpyK)T noA BaicyyMOM. 06"beAMHeHHw^ 
npcxfcMnbTpoBaHHbifl sKCTpaicr ynapMBawT b 
Kon6e BiopLja noA BaKyyMOM npM ocTaTOHHOM 
AaBneHMM 0,3 aTM m TeMnepaType 70°C ao 
nnoTHOCTM 1,05-1,06 t/cm 3 . rionyMeHHbifi 
BOAHblW KOHi^eHTpaT o6pa6aTbiBaK)T 
OAHOKpaTHbiM 06-beMOM 96%-Horo STaHona. 
BbinaBUJMR ocaAOK BOAopacTBopMMoro 
nonMcaxapMAHoro KOMnneKca A©KaHTMpyioT m 
4>MnbTpyK)T Ha BopoHKe BioxHepa noA 
BaKyyMOM. OcaAOK TpexKpaTHO npoMbiBaioT Ha 
BopoHKe 96% -HbiM 3TaHonoM, cyiuaT npM 
TeMnepaType 60°C b BaicyyM-cyiiJMnbHOM 
WKacty. Bwxoa BOAopacTBopMMoro 
nonwcaxapnAHoro KOMnneKca Tuna "naMMHapuA" 
cocTaBnjieT 11,38 r nnn 11,38% k cwpbK). 

OcTaBLUMMcn nocne oca*AeHMfl 
BOAopacTBopMMoro nonncaxapHAHoro 
KOMnneKca TMna "JlaMMHapMA" cnMpTOBbiM 
MaTOHHbi« pacTBop (npMMepHO 200 Mn) 
ynapMBaKJT noA BaKyyMOM ao 1/10 06-beMa. 
3aTeM nonyneHHbiM KOHLjeHTpaT o6pa6aTbiBatoT 
40 Mn 70% -Horo STaHona. BbinaBiuM^ ocaAOK 
i^eHTpuc^yrnpyioT Ha na6opaTopHOM L^eHTpuc^yre 
npn 2000 o6op./MMH. K OT^yroBaHHOMy ocaAKy b 
CTaKaHe Ao6aBnnioT 30 Mn 0,3% pacTBopa 
conflHOv^ KMcnoTbi, CTaKaH co cMecbio 
saKpbiaatOT m ocTaBnniOT Ha 1,5 naca npM 
KOMHaTHoK TeMnepaType. nocne 1,5 h k 
o6pa30BaBiueMycfl pacTBopy Ao6aBn«K)T 0,5 M 
pacTBop L^eTaanoHa Ann nepeseAeHMfl KMcnwx 
nonMcaxapMAOB b ocaAOK. flo6aBneHMe 0,5 M 
pacTBopa i4eTaBnoHa npoBOA^T ao Tex nop, noKa 
He npeKpaTMTcn o6pa30BaHMe ocaAKa KMcnwx 
nonMcaxapMAOB. Hepe3 10 mmh nocne 
OTCTaMBaHMn ocaAOK OTAennioT nepe3 cf)MnbTp. 
H e AOcaAOH Hy ko )KMAKOCTb (25 Mn) 
o6pa6aTbiBaK>T 50 Mn 70%-Horo 3TaHona. 
BbinaBiuMM ocaAOK naMMHapaHa 0nnbTpyK)T noA 
BaKyyMOM, npoMbiBaioT ABa>KAbi 96%-hwm 
STaHonoM, cyiuaT b BaKyyM-cyiuMnbHOM iuKac|)y 
npM 60°C. BbixoA naMMHapaHa 4,11 r Mnn 4,11% 

K CbipbK). 

flanee, ocaAOK KMcnux nonMcaxapMAOB, 
o6pa30BaHHbi8 nocne Ao6aBneHMfl L^eTaBnoHa, 
pacTBopflKDT B 20 Mn 0,3% pacTBopa con^HOM" 
KMcnoTbi nyTeM nepeMeujMBaHMfl CMecM Ha 
MamMTHoi^ MeiuanKe b TeneHMe 15 mmh. 
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nonyneHHbitf pacTBop qtyKonAaHa 

06pa6aTbiBaK)T 40 m/i 60% STaHona. npn stom 
Bbina/;aeT ocaAOK qtyKonAaHa, Koropun 
4)nribTpyK3T noA BaKyyMOM, npowbiBaior ABawAbi 
60%-HbiM OTaHonoM, cyujaT npn 60°C. Bwxoa 
cf)yK0HAaHa cocTaBnaeT 1,95 r nnn 1,95% k 

CbipbK). 

>Kom BOAopocnefl, ocTaBwnflcfl nocne 
GKCTpaKLjHn onucaHHbix Bbime 4-x npoAyKTOB, 
noMemaioT b Kon6y BMecTMMOCTbio 2 n, 
3annBaioT 1,5 n 1,0% pacTBopa Kap6oHaTa 
HaTpufl n GKCTparnpyioT Ha boahhoA 6aHe npn 
TeMnepaType 40°C b TeneHne 0,5 h. 
BoAHO-mejiOHHOtf GKCTpaicr p&nee AeKaHTnpyioT 
c xcoMa n cfennbTpyiOT noA BaKyyMOM Ha sopoHKe 
Btoxnepa. 3aTew BOAHO-menoHHOfl 3KcrpaKT 
o6pa6aTbiBaioT npnMepHo 50 mji 

KOHljeHTpkipOBaHHOfi cepHon KMCnOTbl (99,95%) 

nyTeM MeAneHHoro AooaaneHnfl Heoonbiunx 
nopi^nfl KucnoTbi (5 Mn) k SKCTpaicry. npn stom 
BbiAenaiomnficfl ocaAOK anbrnHOBon KncnoTbi 
cfrunbTpytoT, nepeHocflT KonnnecTBeHHO b Kon6y 

BMBCTMMOCTbfO 2 /l, A06aBJ1flK)T 300 MJI 

1,5%-Horo pacTBopa Kap6oHaTa HaTpna, 
nepeMeiuMBajoT, ocaAOK anbrnHOBon" KucnoTbi 
nepexoAUT b pacTBop anbrnHaTa HaTpna. 
AnbrnHaT HaTpna Bbica>KAaK)T H3 pacTBopa 
nyTeM Ao6aBneHna k HeMy 1,2 n 90%-Horo 
STaHona. 06pa3yiomnncfi ocaAOK c^nnbTpyioT n 
cyiuaT npn TeMnepaType 60 °C. Bwxoa 
anbrnHaTa HaTpna cocTaBnaeT 12,01 r nnn 

12,01% KCblpbK). 

LieneBbie npOAyKTbi 6binn npOBepeHbi Ha 
6nonornHecKne aicrHBHOCTn. 

SKCnEPMMEHTAJIbHA^ 
BUOriOrHMECKAH MACTb 

1 . XAPAKTEPHCTMKA 

<DAP MA KOJ1 0 rUH E C KOfl AKTMBHOCTW 
MAHHHTA 

a) OCTPAfl TOKCHMHOCTb 

B onbiTax Ha 36 6enbix Kpbicax Maccon* 
200-230 r MeTOAOM Kepoepa npn nepopanbHOM 
BBeABHMM ycTaHOBneHO Ana MaHHUTa 
LD 50 >5000 Mr/Kr. ComacHo KnaccMc^vtKai^MM 

TOKCnHHOCTn Beil^eCTB M3HHMT CneAyeT OTHeCTM 

k rpynne npaKTunecKM HeTOKcnHHbix BeinecrB. 
6) CflAEHTEJlbHOE flEI/ICTBUE 
kl3yneHO cna6nTenbHoe AencTBne MaHHUTa 
onucaHHbiM b nuTepaType cnoco6oM, Ana nero 
perncrpnpoBanacb Macca Kana 3a 24 nacoson 
OTpe30K BpeMeHU, nocne nepopanbHoro 

BBeAeHUfl M3HHMT3 B A03e 200 Mr/Kr B BMAe 
BOAHoro pacTBopa b o6*b6Me 5 mji. OnbiTbi 
craBnnncb Ha 36 6enbix Kpbicax Maccofl 
200-220 r. B KanecTBe npenapaTa cpaBHeHna 
Mcno/ib30Bajiocb ocjDHLjnHanbHoe cnaoWeJibHoe 
cpeACTBO "JlaMUHapuA" b Ton" we ppze. 
YcTaHOBneHO, hto cyTOHHan Macca Kana nocne 
BBeABHUfl MaHHMTa cocTaBuna 2,4 ±0,18 r 
npoTUB 0,7+0,04 r b KOHTponbHbix onbiTax c 
BBeAeHneM cf)H3nonorMHecKoro pacTBopa 
(P <0,05) n 1,7±0,18 r b onbiTax c BBeAeHneM 
naMUHapnAa (P<0,05). 

TaKHM o6pa30M, cna6nTenbHoe AeRcTBne 
MaHHMTa npeBoexoAMno yposenb KOHTponbHbix 
onbiTOB Ha 24,28%, a ocfenunHanbHoro 
cna6MTenbHoro npenapaTa naMUHapnAa - Ha 
41,1%, hto no3BonaeT peKOMeHAOBarb 
nccneAOBaHHbi^ mbhhmt KaK scfxfeeKTMBHoe 
cna6MTenbHoe cpeACTBO. 

2. XAPAKTEPHCTHKA 
OAPMAKOJlOrMMECKOkl AKTHBHOCTH 
J1AMHHAPAHA \A OYKOHAAHA 

a) OCTPAfl TOKCMHHOCTb 
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B onbiTax Ha 36 oenbix Kpbicax Maccoft 
190-230 r MeTOAOM Kep6epa npu nepopanbHOM 
BBeAeHnn ycTaHOBneHO Ann naMMHapaHa n 
cf)yKOMAaHa LD 50 >5000 Mr/Kr, hto no3BonaeT 
oTHecTn AaHHoe Beu^ecTBo k rpynne 
npaKTMMecKM h6tokchh h bix BemecTB. 

6) CflABHTEJIbHOE flEI^CTBI/IE 

l/l3yneHne cna6nTenbHoro Ae^cTBMfl 
naMMHapana n cpyKOHAaHa nyTeM perncTpai^nn 
cyTOHHoR Maccw Kana nocne nepopanbHoro ero 
BBeAeHUfl b A03e 200 Mr/Kr b o6i>eMe 3 Mn 
BOAHoro pacTBopa b onbiTax Ha 36 6enbix 
Kpbicax noKa3ano, hto Macca Kana b onbiTax c 
naMMHapaHOM m qtyKOMAaHOM cocTaBuna 
2,05 ±0,32 r npoTUB 0,63±0,11 r b 
KOHTponbHbix onbiTax c BBeASHneM 
cf)M3HonornHecKoro pacTBopa (P<0,05) n 
1,7 ±0,18 r b onbiTax c BBeAeHneM 
o4)HL^HHanbHoro cna6nTenbHoro cpeACTBa 
naMUHapnAa (P>0,05). 

TaKMM o6pasoM, cna6MTenbHoe Ae^cTBue 
naMUHapaHa m qbyKOMAaHa npeBocxoAnno 
ypoBeHb KOHTponbHbix onbiTOB Ha 225,3%, a 
naMUHapnAa - oc|)ULi,HHanbHoro cna6nTenbHoro 
npenapaTa - Ha 20,5%, hto no3BonaeT 
peKOMeHAOBaTb nccneAyeMbie Bei^ecTBa b 
KanecTBe scJjqbeKTMBHbix cna6nTenbHbix 
cpeACTB. 

3. XAPAKTEPHCTHKA 
0>APMAKOnorHMECKOI?l AKTHBHOCTM 
AJlbrMHATA HATPHH 

a) OCTPAfl TOKCUHHOCTb 

B onbiTax Ha 36 oenbix Kpbicax Maccofl 
210-230 r MeTOAOM Kep6epa npn nepopanbHOM 
BBeAeHMM ycTaHOBneHO atia anbrnHaTa HaTpnw 
LD5o>5010 Mr/Kr, hto no3BonaeT OTHeCTM 
anbrnHaT HaTpnw k rpynne npaKTnnecKM 
HeTOKcn4Hbix BemecTB. 

6) CJlABHTEJlbHOE AEMCTBUE 

M3yHeHne cna6nTenbHoro aq^ctbha nyTeM 
onpeAeneHnfl cyTOHHOM Maccw Kana nocne 
nepopanbHoro BBeAeHwa anbrnHaTa HaTpwa b 
A03e 200 Mr/Kr b onbiTax Ha 36 6enbix Kpbicax 
noKa3ano, hto Macca Kana b onbiTax c 
anbrnHaTOM HaTpmi cocTaBtma 4,1 ±0,3 r 
npOTMB 0,7 ±0,09 r b KOHTponbHbix onbiTax c 
BBeAeHneM c()M3MonornHecKoro pacTBopa 
(P <0,05) m 1,7 ±0,18 r b onbiTax c BBeABHMeM 
oqbMi^MHanbHoro cna6nTenbHoro npenapaTa 
naMUHapnAa (P<0,05). TaKHM o6pa30M, 
cna6nTenbHoe Ae^CTBne anbrnHaTa HaTpna 
npeBbiiuano aHanomnHbi^ 3cfx}>eKT 
KOHTponbHbix onbiTOB Ha 485,7%, 
oqbnL^nHanbHoro npenapaTa naMMHapnAa - Ha 
141,1%. 

B) runOXOflECTEPMHEMMHECKOE 
flEI/ICTBME 

rnnoxonecTepnHeMMMecKoe AeficTBMe 
anbrnHaTa HaTpnn n3ynanocb Ha 30 6enbix 
Kpbicax c rnnepxonecrepnHeMnetf, Bbi3BaHHon 
OAHOKpaTHbiM BHyTpn6piOLunHHbiM BBeAeHneM 
TpnTOHa b A03e 50 Mr/Kr. YcTaHOBneHO, hto 
nepopanbHoe BBeAeHne KnsoTHbiM c 
rnnepxonecTepnHeMneK anbrnHaTa HaTpnn b 
A03e 200 Mr/Kr o6ycnoBnno cHnweHne b 
cbiBopoTKe Kposn o6tnero xonecrepnHa ao 
1,96 ±0,13 MMonb/n npoTnB 3,64± 0,26 MMonb/n 
y )KHBOTHbix c rnnepxonecTepnHeMneW 
(KOHTponb), T.e. Ha 46,3% (P<0,001). y 
nHTaKTHbix wnBOTHbix ypoBeHb o6^ero 
xonecrepMHa b CbiBopoTKe kpobm cocTaBun 
1,29 ±0,26 MMonb/n. TaKnM o6pa30M, anbrnHaT 
HaTpnfl Bbi3biBaeT 3HannTenbHoe CHnweHne 
o6u^ero xonecTepnHa b Kposn, no-cyoiecTBy 
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o6ecneMMBafl H0pMann3atjwo ero coAepwaHna y 
KMBOTHbix c runepxojiecTepuHeMkieM (pa3Hkii4a b 
ypoBHe xonecTepnHa y 3AopOBbix jkhbothwx h 
xMBOTHbix, nojiynaBLunx a/ibrnHaT HaTpun, 6bina 
Mano cymecTBeHHOM P>0,05). 

r) PAflHOHyKJlMACB^3blBAK)lHEE 
flEfiCTBUE 

HayMeHne paAHOHyKnnACBfl3biBaiomefi 
aKTMBHOdn (PHCA) anbrnHaTa HaTpHfl 
npoBOAnnocb no pa3pa6oTaHHofl b Kmgbckom 
rocyflapCTBeHHOM HHCTMTyTe 
ycosepiueHCTBOBaHMfl BpanePi MeTOflUKe, 
KOTopafl 3au4MmeHa aBT.CB. N 274598. B 
KanecTBe MHAMKaTopa wcnorib30Bajin 
CTpOHUM^-85. 3Ta^0H0M cpaBHeHMfl cnywvin 
ijMTpycoBbifl neKTMH. Pe3y/ibTaTbi HcnbiTaHHfi 
npeACTaB/ieHbi b Ta6n.32. 

nonyneHHbie pe3y/ibTaTbi no3BonaK)T 
3aicnioHMTb, mto anbruHaT HaTpun o6naAaeT 

paAMOHyKnklACBP3blBa)OlAe^ aKTVIBHOCTbK), 

npeBbiLuajomefi TaKyio aicrnBHocTb 3TanaHo - 
i^MTpycoBro nBKTMHa - Ha 45,36%. 

Pe3ynbTaTbi M3yHeHna cjia6nTenbHoro, 
runoxonecrepMHeMUHecKoro, 
paAnoHyKnnACBfl3biBaK)LAero AeftaTBi/m 
anbrMHaTa HaTpnw, a TaKxe ero HH3»cafl 

TOKCHMHOCTb n03BO/lfl9T OL^GHHTb ero K3K 

nepcneianBHoe neMe6Hoe cpeACTBo. 

4. XAPAKTEPMCTHKA 
<t>APMAKOjlOri4MECKOl7l AKTMBHOCTM 
BOAOPACTBOPMMOrO 
nOJlUCAXAPHflHOrO KOMnilEKCA 

a) OCTPAfl TOKCHMHOCTb 

B onbiTax Ha 36 6enbix Kpbicax Maccofl 
180-240 r MeTOAOM Kep6epa npn nepopanbHOM 
BBeAeHMM ycTaHOBneHO Arm BOAopacTBopuMoro 
nonncaxapnAHoro KOMnneKca LDso>3500 
wr/Kr. B onbuax Ha 36 oenbix Mbiujax Maccofi 
20-40 r MeTOAOM Kepoepa npn 
BHyTpn6p»OliJHHHOM BBeAeHHU Ana AaHHoro 
KOMnneKca ycTaHOBneHO LD5o>1000 Mr/Kr. 
ComacHo KnaccucfuKai^MM TOKcnnecKnx 
BeiAecTB MccneAOBaHHoe Bended bo cneAyeT 
OTHeciM k rpynne ManoTOKCMHHbix semecTB. 

6) CJIAEHTEJlbHOE flEflCTBUE 

Cna6MTeribHoe Ae^cTBMe usynaeMoro 
BeLAecTBa M3yManocb Ha oenbix Kpbicax h 
co6aKax onucaHHbiMn MeTOAaMH. B oahom 
c/iynae (onbiTbi Ha 1 8 Kpbicax) o cna6nTenbHofi 
aKTHBHOCTM BemecTB cyAnnn no BennnuHe 
naccawa (b mm) no KumeHHUKy c 
ncnonb30BaHneM MeTKM. MeTKa Aerianacb nyieM 
BBeAeHMfl KpwcaM 30haom b )KenyAOK 5% 
B3BecTM aKTMBupoBaHHoro yrnfl. 3a 20 mmh ao 
nepoparibHoro BBeAeHHH HccneAyeMbix 
BemecTB b A03e 200 Mr/Kr b o6"beMe 2 mji 
BOAHoro pacTBopa. >KnBOTHbix 3a6naann nepe3 
2 h AeKannTkipoBaHneM n 3aMepflnu CTeneHb 
npoABMweHHfl aKTHBupoBaHHoro yrnfl (MeTKM). B 
Apyrux onbiTax (onbiTbi Ha 18 Kpbicax \a 12 
co6aKax) o cna6menbHOM a©Actbhh 
MccneAyeMbix BeujecTB cyAnriM no Beni/Ni/iHe 
Aec^eKat^MM wHBOTHbix {KonnnecTBe m 
KOHcucTeHi^MM Kana), noMeu^eHHbix b 
cneunanbHbie An* stmx ijenetf KneTKM. B stom 
cnynae KWBOTHbiM nepopa/ibHO BBOAwnwcb 
MccneAyeMoe semecTBO b A03e 200 Mr/Kr b 
o6"bBMe 2 Mn KpbicaM nnn 300 mji cooaKaM 
BOAHoro pacTBopa c nocneAyioLUMM (Mepe3 24 h) 
B3BGLUMBaHneM <t>eKanwfl (b r) u onucaHneM mx 
KOHcucTeHunn. B KOHTporibHbix onbiTax B 

COOTBeTCTByiOlHHX KOflMHeCTBaX BBOAHnCfl 

c()M3H0JiorMHecKnR pacTBop. YcTaHOBneHO, mto 
npn BBeAeHnn BOAopacTBopuMoro KOMnneKca 
KpwcaM naccax no KumeHHUKy AQCTuran 
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42,5 ±1,3 mm npoTHB 6,8 ±0,9 mm b 
KOHTporibHbix onbiTax (P>0,05) n 33,2 ±1,6 mm 
b onbiTax c ocpMt^nHaribHbiM cna6MTenbHbiM 
npenapaTOM naMnnapuA, BBOAHBLueMcw b Tex 
ym KonnnecTBax, mto h nccneAyeMoe Beu^ecTBo 
(P<0,05). 

flecfeeKauMH y Kpbic, nonynaBLUkix 
BOAopacTBOpMMbii^ KOMnneKc AOCTurana 3a 
cyTKM 10,0 ±0,7r npoTMB 3,8 ±0,5 r b 
KOHTporibHbix onbiTax (P<0,05) m 9,5 ±0,7 r b 
onbiTax c ocJ)MUMHajibHbiM cnaGnTeribHbiM 
npenapaTOM naMUHapuA (P>0,05), a 
Aec|)eKai4Mfl y co6aK cooTBeTCTBeHHo « 
182,5±8,4 r npoTUB 85,0 ±3,4 r (P<0,001) n 
114,Q±3,9 r (P<0,001). TaKUM o6pa30M, noA 
BJinflHueM BOAopacTBopviMoro 
nonncaxapnAHoro KOMnneKca cna6wTenbHbifl 
ac^cpeKT ycunnBancfl b 3aBMCMMOCTH ot 
MeTOAHKH onbiTa n BMAa XMBOTHbix na 114,7 - 
523,5% no cpaBHeHWO c KOHTponbHbiMM 
onbiTaMM, npeBocxoAfl Ha 5,2-60,0% Ae^cTBue 
o4)nuMHaribHoro cnaGnTenbHoro npenapaTa 
naMMHapnAa. 

no CBoeMy xuMunecKOMy cocTaBy 
BOAopacTBopuMbi^ nonncaxapnAHbiM KOMnneKc, 
nonyHeHHbifi us 6enoMopcKnx BOAopocne^, 
Han6onee 6riM30K k ocfjuL^MHaribHOMy 
cna6MTenbHOMy cpeACTBy • naMUHapnAy. 
nonynaeMOMy us AanbHeBOCTOHHbix 
BOAopocnefi. 

Pa3HOCTopoHHee n3yMeHne 
0apMaKonorMMecKOM aKTMBHocTM 
BOAopacTBOpHMcro no/incaxapMAHoro 
KOMnneKca Bbi^Buno, Hap5iAy co cna6nTenbHbiM 
AeficTBueM p^A AononHMTenbHbix cbomctb: 
renaT03aiAMTHoe, rnnonnnMAeMMMecKoe, 

npOTHBOf?3BeHHOe. 

B) rEnAT03AlHMTHOE flEklCTBME 

renaT03aiMMTHoe Ae^cTBue 
BOAopacTBopuMoro KOMnneKca n3ynanocb 8 
onbiTax Ha 6eribix Kpbicax c AncTpoqbuMecKUM 
nopaxeHneM neneHH, BbOBaHHbiM TpexpasoBbiM 
nepoparibHbiM BBeAeHneM nepe3 AeHb 
neTbipexxnopucToro yrnepoAa no 0,3 mji Ha 100 
r Maccw Tena b 50% MacnwHOM pacTBope. 
1/lccneAyeMbi^ KOMnneKc b A03e 200 Mr/Kr 
BBOAwncfl nepopanbHO b 2 Mn BOAHoro 
pacTBopa b TeneHne 12 AHetf, H3 KOTOpwx b 
nocneAHne 6 AHefl OAHOBpeMeHHO BBdAnncfl 
neTbtpexxnopucTbi^ ymepoA- B KanecTBe 
Beu^ecTB cpaBHeHun ncnoribsoBanncb 
ocfjuL^HHaribHbiCi npenapaT naMUHapuA (b Aose 
200 Mr/Kr) - npoTOTun no CTpoeHWO m cnoco6y 
nonyneHMfl m o4)nunHanbHbifl renaT03aiAMTHbiCi 
npenapaT cnnn6op (b TepaneBTunecKoi^ Aose - 
10 Mr/Kr) - npoTOTun no Ae^cTBMio. 

B cbiBopoTKe KpoBH onpeAejiflJincb 
aKTHBHOCTb anaHHHaMMHOTpaHccf)epa3bi (AnT) c 
noMOiAbK) Ha6opa peaKTMBOB Bachringer 
Mannheim (OPQ n menoMHOi^ cf)oc<t)aTa3bi (U\<&) 
c noMoi^bio Haoopa peaKTMBOB "JlaxeMa" 
(MCCP), m o6mero 6nnnpy6nHa no l/leHApaiLKy b 
MOAMcjMKaLjHki Jl.T. JlyKbflHOBa. KpoMe Toro, B 
TKaHM neneHM onpeAeriflnn coAep>KaHne 
TpurnnL^epnAOB no roTTcJjpnuy n Po3eH6epry b 
MOAMc})HKaL^nn H. A. CeHTe6oBO« m H.5. 
CaMeuKO^. 

KaK bmaho M3 Ta6n.33, renaT03aiAMTHoe 
Ae^cTBue nccneAOBaHHoro KOMnneKca 
npeBOCXOA^no B/iMflHne naMUHapnAa n Mano 
OTnunanocb no 3c|Dct)eKTMBH0CTH ot 
oo>nL^MHa/ibHoro renaT03amnTHoro npoTeiaopa 
cnnn6opa, o6ycnoBnnBafl HopManw3auwo 
HapynieHHbix b ycnoBuwx SKcnepuMeHTaribHoi^ 
AMCTpoc})nn neneHU noKa3aTene« 
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anaHMHaMMHOTpaHc4)epa3bi, menoHHOM 
4>occJ>aTa3bi, TpurnnL^epnAOB m o6mero 
6n^npy6MHa B KDOBH H TpumnL^epnAOB B TK3H8X 
neneHM. 3th peay/ibTaTbi CBHAeTenbCTByiOT, hto 
BbiAeneHHbift M3 6enoMopcKHX BOflopocnePi 
BOAopacTBopviMbi^ noiiucaxapuAHbift KOMnneKC 
oonaAaeT oTHernHBUMM renaTosainHTHbiMH 
cBoiteTBaMH, npnonHxaioiAHMHCfl no csoefi 
BbipaxeHHOCTM k asmctbhk) ocfMLjHHanbHoro 
npenapaTa cnnn6opa. 

r) rMnOJlUnMAEMUMECKOE flEtfCTBUE 

rnnonnnnAeMMHecKoe AeC^CTBHe 
BOAOpacTBOpMMoro nojiMcaxapMAHoro 
KOMnneKca MccneAOBanocb b onbuax Ha 6enbix 
Kpbicwx c MOAenbK) rnnepnHnHAeMHH, 
Bbi3BaHHO^ exeAHeBHbiM, b TeneHHe 4-x Anetf, 
nepopanbHbiM BBeAenneM 2 ma CMecn 
cnnpTOBoro h MacnaHoro pacTBopoB BbiTaMHHa 
D 2 us pacMeTa 80000 Efl Ha 100 r Maccbi Tena h 
xonecTepviHa no 200 Mr/Kr. 

napanne/ibHO jkhbothwm b KenyAOK c 
noMombK) 30HAa BBOAnncn MccneAyeMbift 
KOMnneKC H3 pacneTa 200 Mr/Kr b 2 Mn boahoto 
pacTBopa. B KanecTBe BemecTB cpaBHeHHH 
Mcnonb30Banncb octJMLjMHanbHbiH npenapaT 
naMHHapMA (b A03e 200 Mr/Kr) - npoTOTHn no 
CTpoeHUJO n cnoco6y nonyneHHfl h 

OC^HL^HanbHblH n pOT H B 03TG pOCKJl 8pOT HH eCKM H 

npenapaT nonncnoHHH (b TepaneBTHHecKOH A03e 
- 10 Mr/Kr) - npoTOTkin no aoHctbhio. B 

CblBOpOTKe KpOBM A^KanHTHpOBaHHblX KpblC 

onpeAenann o6mufl xonecTepnH no Hnbicy h 
Tpnrnni^epnAbi c noMombio Haoopa peaKTHBOB 
cjwpMbi "JlaxeMa" (HCCP). B TKaH^x aopTbi 
>KHBOTHbix onpeAenfl/iH coAep>KaHne 
xonecTepHHa no T.H. JloBfln/iHofi h 3.E. 

BaHbKOBCKOfi. 

Pe3yribTaTbi onbiTOB, npeACTaBneHHbie b 
Taon.34, CBHAeTenbCTByiOT o tom, hto 
BOAopacTBopHMbitf nonncaxapMAHbiH* KOMnneKC 
Han6onee 33M6Tho noHvuKaeT ypoBSHb 
TpnmnL^epnAOB b kpobh, cna6ee - cHHwaeT 8 
kpobh ypoBeHb xonecTepHHa h He OKa3biBaeT 
cymecTBeHHoro bjimahmh Ha cc-AepwaHne 
xonecTepHHa b TKaHax aopTbi. noAOOHoe we 
BJiMflHwe, ho 6onee cnaooe b OTHoweHHH 
TpnrnnuepnAOB npncyme naMHHapHAy. 
rnnoxonecTepnHeMHHecKafl aKTHBHOCTb 
BOflopacTBopHMoro nonncaxapnAHoro 
KOMnneKca 6bina HecKonbKO Bbiwe 
o4)nunHa/ibHoro npoTHBoaTepocKnepoTMHecKoro 
npenapaTa nonncnoHMHa. B oniHHHe ot 
nocneAHero rnnoxonecTepnHeMMHecKoe 
AeWcTBMe KOMnneKca coneTanocb co 

3HaHMT9JlbHblM rH n OTpH HI H Lje p \Af\QM HH eCKH M 
BTIHflHHeM. 3TO n03BOTl«eT CHHTaTb, HTO 

nccneAOBaHHbi« KOMnneKC M3 oenoMopcKHx 
BOAopocnefl no CBoeft rnnonnnnAeMMHecKoiH 

SCjxfceKTHBHOCTH npeBOCXOAUT AeHCTBHe 

o4>nuMHanbHoro npenapaTa nonncnoHHHa. 
r) (lPOTHBOfl3BEHHOE AEI/ICTBUE 
MccneAOBaHHe npoTHBoasBeHHoro abhctbhh 
BOAopacTBopMMoro nonncaxapnAHoro 
KOMnneKca b conocTaBneHMH c Ae&CTBneM 
npenapaTa TlaMHHapHA" npoBOAnnocb Ha 30 
6enbix Kpbicax MaccoH" 185-210 r, y KOTopwx 
H3Bbi >KenyAKa BbUbiBanncb nyTeM coneTaHHfl 
ronoAaHMfl h bboabhhr rucTaMUHa cornacHO 
peKOMeHAaqnflM pyKOBOACTBa. f\nn 3Toro b 
nepBbie cyTKn )KMBOTHbie nonHocTbK) ronoAann, 
nonynaw numb BOAy. Ha BTopbie h TpeTbM cyTKM 
nonHoe ronoAaHHe, coneTaiomeecfl c 

nOAKOKHblM BBOABHHeM yTpOM H BBHepOM 

rucTaMUHa no 0,4 Mn 0,1% pacTBopa (M3 
pacneTa 0,2 Mr Ha 100 r Maccu). Bee a™ 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



KMBOTHbie 6binu pa36kiTbi Ha Tpn rpynnbi no 10 
Kpbic b Ka>KAoft. OAHa rpynna Kpbic b TeneHMe 
BbiiueyKa3aHHbix Tpex cyTOK nonynana 
nepopanbHo oahh pa3 b cyTKM no 0,5 r 
BOflopacTBopHMoro nonwcaxapnAHoro 
KOMnneKca c 5 Mn BOAbi. BTopafl rpynna Kpbic b 
aHanorHHHbix ycnoBMflx no 0,5 r npenapaTa 
naMHHapuA c 5 Mn BOAbi. TpeTbfl rpynna Kpbic 
6bina KOHTponbHoi^. Ha neTBepTbie cyTKM Bee 
KMBOTHbie 3a6nBanncb AeKanHTauMe^. flocne 
BCKpbiTMfl npoBOAHnocb MMKpOCKOnHHeCKOe 
MCcneAOBaHMe cnu3ncT0fl xenyAKa c noMOiAbio 
nynw. Y )KHBOTHbix o6Hapy>KviBanncb rnaBHbiM 
o6pa30M Ha Manoft KpMBM3He MenyAKa n b 
npHBpaTHMKe reMOpparnnecKne apo3MH m asbw, 
KonHHecTBO KOTOpbix 6bino pa3nnHHbiM y pa3Hbix 
rpynn >KHBOTHbix. XapaiaepHO, hto y Kpbic, 
nonyMaBUJHX BOAOpacTBopHMbiM KOMnneKC m 
npenapaT naMHHapuA, b nonocTM >KenyAKa 
o6Hapy>KHBanocb 6onbiuoe KonnnecTBO cnn3H. 
Pe3ynbTaTbi onbiTOB npeACTaBneHbi b Ta6nni^e 
35. 

KaK bmaho H3 npeACTaBneHHbix AaHHbix, 

KOnHHeCTBO fl3B M 3p03klfi 6wno CyiABCTBeHHO 

HHxe y >KMBOTHbix, nonynaBLUHX MccneAyeMoe 

Beil^eCTBO, no CpaBHeHWO C KOHTpOnbHblMH 
>KMBOTHblMM. ["IpMHeM 3Cf)Cf)eKTMBHOCTb A^CTBHfl 

BOAOpacTBOpHMoro KOMnneKca H3 BOAopocnev^ m 
npenapaTa naMHHapuA OKa3anocb OAMHaKOBbiM. 

TaKHM o6pa30M, cneAyeT QAenaTb bwboa o 
HanMHMH y BOAopacTBOpHMoro KOMnneKca M3 
6enoMopcKnx BOAopocnen, paBHo KaK h y 
npenapaTa naMHHapuA, BbipaweHHofi 

npOTHBO«3BeHHO^ aKTHBHOCTH, HTO, no 
BHAMMOMy, CB^aaHO C HX 06B0naKHBaKDLAHMH M 

aACop6HpyioiAHMH CBOHcrsaMH. 

e) PAflMOHyKHHACB^3blBAK)lMEE 
flEI/ICTBME 

HayneHHe paAHOHyK/iHACB^abiBaioLAeH 
aKTHBHOCTH (PHCA) BOAopacTBopHMoro 
KOMnneKca (BK) Tnna "JlaMnHapHA" H3 
6enoMopcKHX BOAopocne^ npoBOAHnocb no 
paspaooTaHHOH* b Khcbckom rocyAapcTBeHHOM 
HHCTHTyTe ycoBepweHCTBOBaHHfl Bpane^ 
MeTOAHKe, KOTopaw 3au^HLi^eHa aBT.ca. N 
274598. B KanecTBe HHAHKaTopa HcnonbsoBann 
ctpohl;h«-85. STanoHOM cpaBHeHHfl cny>KHn 
L^HTpycoBbiC^ neKTHH. Pe3ynbTaTbi ncnbiTaHHH 
npeACTaBneHbi b Ta6n.36. 

nonyneHHbie pe3ynbTaTbi no3BonnioT 
3ai(nioHHTb, hto o6pa36L^ BK Tnna "JlaMnHapHA", 
BbiAeneHHbi^ H3 6enoMOpCKHX BOAOpocnen, 
o6naAaeT BbicoKOH paAHOHyi<nHACBH3biBaioiAeK 
aKTHBHocTbio, npeBoexoAflmefl TaKyio 
aKTHBHOCTb aTanoHa - ijHTpycoBoro neKTHHa - 
Ha 280,78%. 

AHanH3 pe3ynbTaTOB nccneAOBaHH^ 

0apMaKOnOrHHeCKOH aKTHBHOCTH 

BOAopacTBopHMoro nonMcaxapHAHoro 
KOMnneKca H3 6enoMopcKMx BOAopocnefi 
no3Bon«eT npnC^TH k 3aKnK)HeHHHD o 
nonncfcyHKLjHOHanbHOCTH b as^ctbhh AaHHoro 
06-beKTa h ero BbicoKO« 3cfx|)eKT h bhoct h ; eMy 
CBOHCTBeHHO cna6HTenbHoe, 
paAMOHyioiHACBPSbiBaiomee, renaT03aiuHTHoe, 
rHnonnnHAeMHHecKoe h n pot h boh 3Be h h oe 
BnnyiHHe, o6bNHo npeBOcxoAflinee no cBoei^ 
enne cooTBeTCTByioiAHe npoTOTnnbi no 
CTpoeHHK) (naMHHapHA) n no AeCteTBHio 
(cHnn6op, nonncnoHHH, uHTpycoBbin neKTHH). 

TaKHM o6pa30M, 3aflBnfleMbii^ cnoco6 
o6ecneMHBaeT cneAytoLAHH nonoKHTenbHbiC^ 
3c()cJ)eKT: 

1 . OoecneHMBaeTCfl KOMnneKCHafl 
nepepaooTKa cmoch naMMHapnfi Benoro Mopn, 
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npn KOTOpoM* nonynaiOTCR oAHOBpewieHHo 5 

npOflyKTOB! MaHHMT, BOAOpaCTBOpMMbIM 

nonucaxapuAHbiH KOMnneKC, naMUHapaH, 
(4>yKonAaH, anbrnHaT HaTpua. B to BpeMn KaK 
M3BecTHbifl cnoco6 no3BonneT nonynnTb TonbKo 
nonwcaxapMAHbifi KowinneKC "JlaMMHapMA", a 
Apyrne enonornnecKM aKTMBHbie BeujecTBa 
ocrrajoTCfl b crrxoAax np0M3B0ACTBa; 

2. floBbiujeHMe BbixoAa BOAOpacTBopuMoro 
nonncaxapnAHoro KOMnneKca: b 3aflBnneMOM 
cnocooe BbixoA - 12,60%, B H3BBCTHOM cnocooe 
- 5,6%, T.e. BbixoA nonncaxapnAHoro KOMnneKca 
b 3a$iBJi»eMOM cnocooe b 2,25 pa3a Bbiiue, neM 

B M3BeCTHOM. 

KpoMe Toro, 3aflBJifleMbifl cnocoo" 
o6ecneMMBaeT BbicoKne BbixoAbi n Apyrux 
Bei^ecTB: MaHHMT 7,85% , jiaMUHapaH 4,53% , 
4>yKOMAaH 2,14%, anbrwnaT HaTpaa 12,41%. 

3. PacLunpeHne CbipbeBofi 6a3bi. BnepBbie b 
KanecTBe MCTOHHMKa cwpbfl Mcnonb3yeTCfl 
ecTecTBeHHaw CMecb Asyx bmaob naMMHapMM 
(Laminaria saccharina n Lam. digitata L. ), 
o6pa3yiomnx 3apocnn b 6accefiHe Benoro Mopa. 
Kpoivie Toro, 3aflBnfleMbiM" cnocoo" no3BonnT 
npuMeHHTeribHo k ycnoBMHM ApxaHrenbCKoro 
onbiTHoro BOAopocneBoro KOM6MHaTa 
nepepaoaraTb 6enoMOpCKyio naMUHapnio, 
nMeioiAyio eweroAHbie MHoroTOHHajKHbie 
cbipbeBbie 3anacbi. 

4. floBbiLueHMe 6MonorMMecKofi aicrnBHOc™. 
BoAOpacTBopviMbiW noriHcaxapMAHbi^ KOMnneKC 
Tuna "JlaMMHapMA", nonyneHHbiti no 
3aflB/ifleMOMy cnoco6y OKa3biBaeT 
cna6MTenbHoe Ae&CTBMe, npeBocxoAflujee 
TaKoe AeflcTBHe STanoHHoro ocfcMLjMHanbHoro 
npenapaTa "JlaMMHapMA" Ha 5,2-60,0% (b 

33BMCMM0CM OT MeTOAMKM OnblTa M BMAa 
>KMBOTHblX). 

5. PacaiMpeHMe cneicrpa 6MonorMHea<oro 
AeMCTBMJi. BnepBbie ycraHOBneHo: 

a) Cna6MTeribHoe Ae^CTBMe MaHHMTa, 
KOTopoe npeBbiiuaeT AefteTBMe "JlaMMHapMAa" 
41,1%; 

cna6MTe/ibHoe AeSteTBMe naMMHapaHa m 
ctyKOMAaHa, npeBOcxoA^iMee AeMCTBMe 
o<J)Mt^MHanbHoro c/ia6MTenbHoro npenapaia 
"JlaMMHapMA" - Ha 20,5%; 

cna6MTenbHoe AeMCTBMe anbrMHaTa HaTpMfl, 
npesocxoA^iAee AeMCTBMe "JlaMMHapMAa" - Ha 
141,1%; 

6) paAMOHyiuiMACBflSbiBaioaiee a®mctbmo 
anbrMHaTa HaTpMfl, KOTopoe npesocxoAMT Tarae 
AeMCTBMe 3TanoHa - i^MTpycoBoro neKTMHa - Ha 
45,36%; 

paAMOHyKriMACBfl3biBaioinee AeitaTBMe 
BOAOpacTBopMMoro noriMcaxapMAHoro 
KOMnneKca, KOTopoe npeBoexoAMT aHanorMHHoe 
AeMCTBMe aTanoHa - i^MTpycoBoro neKTMHa - Ha 
280,78%; 

b) TMnoxonecTepMHeMMHecKoe AeMCTBMe 
anbrMHaTa HaTpMfl, kotopum Bbi3biBaeT 
3HaHMTenbHoe CHM>KeHMe oo"mero xonecTepMHa 
b KpoBM , no-cymecTBy ooecnenMBaa 
HopManMsai^Mio ero coAepwaHMfl y wmbothux c 
runepxonecTepuHeMMeM; 

TMnonMnMAeMMHecKoe AeMCTBMe 
BOAOpacTBopMMoro nonMcaxapMAHoro 
KOMnneKca, KOTopwtf HaM6onee saMeTHo 
noHM>KaeT ypoBeHb TpMrnMi^epMAOB b kpobm, 
cna6ee - cHM>KaeT yposeHb xonecTepMHa b 
kdobm. ripMHeM rMnoxonecTepMHeMMnecKaa m 
npoTMBoaTepocKnepoTMHecKafl aKTMBHOCTM 
BOAOpacTBopMMoro nonMcaxapMAHoro 
KOMnneKca 6binM Bbiiue aHanorMHHoro a6^ctbma 
npenapaTa "JlaMMHapMA" m ocJ)ML^MHanbHoro 
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npOTMBoaTepocKnepoTHHecKoro npenapaTa 
noriMcnoHMH; 

r) renaT03aiAMTHoe AeMCTBMe 

BOAOpacTBopMMoro nonncaxapMAHoro 
KOMnneKca, npeBbiwaiomee aHanorMHHoe 
AeMCTBMe "JlaMMHapMAa" m npMoriMwaiomeecfl 
no CBoefi Bbipa>KeHHOCTM k as^ctbmk) 
o0ML4MHanbHoro renaT03aiAMTHoro npoTeKropa 
CM/iM6opa; 

A) npoTMBOA3BeHHoe AeMCTBMe 
BOAOpacTBopMMoro nonncaxapnAHoro 
KOMnneKca. 

npM HanMHMM iiiMpoKoro cneKTpa 
6MonorMHecKoro ag^ctbma MCcneAyeMbie 
i4eneBbie npoAyKTbi OKa3anMCb npaKTMHecKM 

HeTOKCMHHbIMM, HTO n03BOnMnO MX 

peKOMeHAOBaTb KaK 3Cj)4)eKTMBHbie 

nonMcfeyHKqMOHanbHbie cpeACTBa. FlpM stom 
oco6eHHO 6naronpM«THbiM fmnfleTCfl coneTaHMe 
cna6MTenbHoro m paAMOHyKnMACBfl3biBaiomero 
Aei^cTBMfl, KOTopoe cnocoocTByeT 6biCTpOMy 

CBH3blBaHHK) M BblBeABHMK) paAMOH y KTI H AO B . 

(OopMyna M3o6peTeHHJi: 

CnOCOB (lOJiyMEHMH BUOJlOrMMECKH 
AKTl/lBHblX BELUECTB M3 JlAMUHAPHkl 
nyTeM 3KCTpaKUMM M3MenbneHHoro cbipbfl, 
OTAeneHMfl OKCTpaKra, era ynapMBaHMH m 
BbiAeneHM« i^eneBoro npoAyKTa, OTnMHaiotAMMCfl 
TeM, mto, c uenbio MHTeHCM4)MKai4MM npouecca 
nepepaooTKM cbipb« m ©AHOBpeMeHHoro 
nonyneHMfl HecKonbKMx 6MonorMMecKM aKTMBHbix 
Beu^ecTB m noBbiweHMfl BbixoAa 
BOAOpacTBopMMoro nonMcaxapMAHoro 
KOMnneKca, Mcnonb3y»oT CMecb cnoeBMm 
Laminaria saccharina m L.digitata, 
M3MenbneHHy»o CMecb SKCTparMpywT 90 - 

96%-HbiM 3T3H0n0M B COOTHOLLieHMM Cbipbe \ 

3TaHon 1:6b TeneHMe 3 h, 3TaHonbHoe 
M38neneHMe KOHi^eHTpMpyioT m 

b bi Kp m CTann m 30B bi Ba kst MaHHMT, o6naAaioiAMK 
cnaoMTenbHbiM AeC^cTBMeM, cypbe nocne 
M3BneneHM« MaHHMTa o6pa6aTbiBaioT rop^eC^ 

BOAOP^ B COOTHOLLieHMM 1 \ 10 B TeMeHMe 30 MMH 
AByKpaTHO M BOflOpaCTBOpHMblPi 

nojiMcaxapMAHw^ KOMnneKC, o6naAaK)LHM« 
cna6MTenbHbiM, npoTMBO*3BeHHbiM m 
paAM OHy Kn m acb^3 bi Batouj m m AePicTBueM, 
oca>KAaK)T AByxKpaTHbiM o6"beMOM 3TaHona, 
cnMpTOBbifl MaTOMHbi^ pacTBop ynapMBaioT 
nocne ocaweHMn nonMcaxapMAHoro 
KOMnneKca, o6pa6aTWBaiOT TpexKpaTHbiM 
o6"beMOM 80%-Horo aTanona, ocaAOK oTAenaiOT 
LieHTpM^yrMpoBaHneM, o6pa6aTbiBaioT 
nwTMKpaTHbiM o6i>eMOM 0,4%-Horo pacTBopa 
conflHOM KucnoTbi b TeseHwe 2hh oca)KAaioT 0,5 
M pacTBopoM L^eTaBnoHa, o6pa30BaBLUM«ca 
ocaAOK pacTBopsioT b conqHoi^ KMcnoTe m 
4>yKOMAaH, oGnaAaiou^M^ cna^MTenbHbiM 
A6MCTBH6M, oca)KAaK)T TpexKpaTHbiM o6"beMOM 
70%-Horo STaHona, naMMHapaH, o6naAaioLL\M^ 
cnabMTenbHbiM Ae^cTBMeM, nonynaioT M3 
HaAOcaAOHHOv^ jkmakoctm nocne oca>KAeHMfl 
0yKOMAaHa o6pa6oTKoC^ ee TpexKpaTHbiM 
ofrbeMOM 80%-Horo cnMpTa, anbrMHaT HaTpMH, 
o6naAaioLAMPi cna6MTeribHbiM m 

paAMOHyKnMACBfl3blBaiOLL^MM Ae^CTBMeM, 

nonynaioT nyTeM oGpaooTKM ocTaBLueroca )KOMa 
cnoeBMLH 1,5%-HbiM pacTBopoM KapcoHaTa 
HaTpMfl b COOTHOLLieHMM 1 \ 20 npM 50 °C B 
TeneHMe 1 h, OTAeneHMfl sKCTpaiaa m 

oca>KAeHMn anbrMHOBofl KMcnoTbi o6pa6oTKOM 
SKCTpaKTa cepHO^ KMcnoToK, nepeBOAOM ee b 
anbrMHaT HaTpMfl, o6paooTKofl ocaAKa 
pacTBopoM Kap6onaTa HaTpMn m oca>KAeHMeM 
L\eneBoro nponyKTa STaHonoM. 



o 

CO 

00 
CM 
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Ta 6/i m ua 1 



Pe3y/ibTaTU xpOMaTorpatjwHecicara bhbiimb MaHHirra 



MeTOA 


riOABVDKHafl 

<J>a3a 


npOflBMTe/lb 


Ko/i-bo M 
Rf nflTHa 


npuMenaHMe 


ByMawHaa 
xpoMaTorpa4>Mfl 
(hucxoa* lamia 
cnocoB) 


nponaHO/i-3TM/i- 
aneTaT-BOAa 
(7:1:2) 


AHU/lMHTpMX/lOp- 

aueiar 


1 flflTHO c 

Rf=0.34 
CBHAeTe/ib 
MMeeT 1 njiTHo 
c Rf-0,34 


B KanecTBe cbh- 
AeTena ncno/ib- 

30Ba^H 1%-Hblfi 

pacTBop 
MaHHiiTa 



o 

CO 



00 
CM 

o 
r 1 



ho 
o 

00 

Oi 

CO 



O 
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Ta 6/1 m u a 2 

Pe3y/ibTaTu anamsB 4>n3HKO-xnMHHecKMx noKa3aTe/iefl MaHHtua 



1 lOKd3aTe/lb 


riOKa3aTe/ib 


mshhut, nonyseHHuii 
3aflB/ineMUM choco6om 


CTaHAapTHblft MaHHMT 

(peaKTMB) 

KBa/lM(J)MKaUM» H.A.a. 


TeMnepaTypa n/iaB/ieHMfl, °C 


166 


166-169 1 


YAe/ibHoe BpaiueHne [a j)° 10%-Horo 






pacTBopa MaHKiiTd s pacTBOpe 






HaTpMA TeTpaSopaia 


+ 23 


(+23H+24) 


3o/lbHOCTb, % 


0,05 


0,10 



Ta6/inqa 3 



Pe3y/ibT3Tbi KasecTeeHHOro aHa/in3a BOAopacTBopwMoro no/incaxapnAHoro KOMn/ieKca c no* 

MOiAbio uBGTHbix peaKLjMii 



o 

ro 

00 

Oi 

CO 

O 



PeaicTUB 



a - Ha(t>TO/icepHaH Kwc/ioTa 
(Ha yr/ieBOAHyio rpynny) 

PacTsop Ha(})Tope3opi4MHa b cpeAe 

KOHl4eHTpnpOB3HHOM CepHOfi KMC/lOTbJ 

(Ha ypoHOBbie khc/iotw) 
PacTBOp Kap6a30/ia b cpeAe KOHueHTpMpOBaH- 

hom cepHoPi KncnoTbi (Ha HefiTpa/ibHbie M 
Kuc/ibie no/iHcaxapMAbQ 



Pe3y^bTaTb< peaKUMft 



PeaKL^MH noJio*CMTenbH3fl 
(KpacHO - <|>no/ieTOBoe OKpaniHBaHHe ) 

Peaicuwsi no/io^KHTe/ibHan 
(<t>no/ieTOBoe OKpatunBaHwe) 

PeaKMMfl no/ioxnTe/i bHaa 
(rp«3HO-<t>noneTOBoe otcpaiuwBaHiie) 



T a 6 ;i m 14 a 4 

Pe3y/ibTaTbi xpoMaiorpa<J)HMecKoro aHann3a BOAopacTBopuMoro no/iwcaxapnAHoro KOMn/ieKca 
noc/ie Kuc/iOTHoro rnAP0/in3a (10% cepHaa icwc/iOTa, 100°C, 2 h) 



MeTOA 


llOABUXHaa 


riponBMTe/ib 


Ko/i-bo m 


ripuMenaHne 




<t>a3a 




Rf nflTeH 




ByMa>KHafl 


H-5yTaHO/i-yKCyc- 


Kuc/ibJM aHM- 


4 nflTHa c 


B KawecTee cbw- 


xpoMaTorpacfiMfl 


Haa Kuc/iOTa-Bo- 


/iMH<t>Ta/iaT 


RHX16; 


Aeie/iew ncnonb- 


(huicxoa*lmm& 


Aa (4:1:5) 




0,18;0,20;0,21 


30B3/1M 1%-HbM 


cnocoG) 






CBHAeTe/iw: 


paCTBOpU fTllOKO- 








4 nflTHa c 


3bi, ra/iaKT03bi, 








Rp=0,16; 


M3HH03bi, apa6w- 








0,18:0,20:0,22 


H03bl 
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T a 6 /i m u a 5 



Pe3yiibTaTbi ananvisa <t>w3m<o-xuMUHecKux noica3aTe/ieft /iaMMHapaHa 



HanMeHOBaHne noi<a3aTe/ieii 


nOKd3dTe/1b 


nonvMeHHwe 


/lmepaTYPHbie 


YAe/ibHoe BpameHwe [affl boahoto 


-12° 


-12° 


pacTBopa /iaMMHapaHa 






30/lbHOCTb, % 


1.5 


1,5-3,0 



T a 6 /i m 14 a 6 

Pe3y/ibTaTbt xpoMaTorpa<}>MHecKoro ananwza jiaMMHapana 



MeTOA 


flOABMKHafl 


llpOHBUTe/lb 


KO^-BO M 


npuMenaHne 




<t>a3a 




Rf n«TeH 




ByMa^Han 


H-ByiaHO/i-nupM- 


Knc/ibm ann- 


1 nflTHO c 


B KanecTBe cbm- 


xpOMaTorpa^wfl 


AHH-BOA3 


nHH<t)Ta/l3T 


Rf=0,16 


Aere/ifl ncno;ib- 


(hhcxoa»imhm 


(6:4:3) 




CBMfleTe/ib: 


30B3/1H 1%-Hbltt 


cnoco6) 






1 nflTHO c 


paCTBOp I71K3K03U 








RH),16 





Ta6/iwua7 

Pe3y/ibTaTbi xpoMaTorpa<t>uHecKoro aHa/iM3a 4>yKOHAaHa ^- 



7) 



MeTOA 


riOABHXHafl 


npoflBvrre/ib 


Ko/i-bo M 


npuMenaHMe 


00 
CM 




4>a3a 




Rf HflTeH 




ByMaKHaa 


H-ByTaHO/i-nnpn- 


Kuc/ibiw aHu- 


1 nflTHO C 


B KanecTBe cbm- 


o 


Xp0M3T0rpa(J>Mfl 


AMH-BOAa 


/inH<(>Ta/iaT 


Rf-0,15 


AeTe/ifl ncno/ib- 


r 1 


(HWCXOAflLUHkl 


(6:4:3) 




CBMAeTe/ib: 


30Ba/lM 1 %-HblM 




cnoco6) 






1 nflTHO c 


pacTBop 4>yK03bt 










Rr0,15 




a: 



Ta6/inna 8 

ho 

0 Pe3y/ibTaTbi KanecTBeHHoro aHa/M3a ^yKOHAana c noMombio UBeTHbix peaKuvifl 





HanMeHOBaHne peaKTWBa 


Pe3y/ibT3Tw peaicuMft 


00 


AueTOH h KOHueHTpupoBaHHafl co/inHaa Kuc/iOTa 


PeaKMMA no/io)KMTe/ibHafl 




(na 6- Ae30KCnreKC03bi ) 


(Ma/1klKOBOe OKpaLUMBaHUe, MaKCM- 


en 




MyM nor/ioiueHMfl npw 550 hm) 


CO 


L-l4MCTei4H M KOHqeHTplipOBaHHafl CepHafl KMC/lOTa 


PeaxuMfl no/iOKMTenbHan 




(Ha 6- Ae30KCureKC03bi ) 


()Ke/iToe OKpatunBaHne, MaKCMMyMu 


O 




noMo^eHMfl npw 400 m 427 hm) 




Tuor/iMKo/ieBafl m cepHaa Kuc/iOTa 


PeaKLtMfl no/ioxnTenbHafl 




(Ha 6- Ae30KCnreKC03bi ) 


(we/iTO-3e/ieHoe OKpawMBaHwe) 
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Ta 6 n n u a 9 

Pe3y/ibTaTu KanecTBeHHoro aHa/iw3a a/ibrnHaia HarpMfl c noMOiUbio ubcthwx peaKijMfl 



HawMeHOBaHne oeaKTUBa 


Pe3Y/ibTaTbi peaKUMM 


Opuhh m x/iopHoe we/ieso (Ha ypoHOBue kmc/iotu) 
PeaKUHH ojcpaninBaHUfl ruiaMeHW rope/iKM 

(Ha MOHU HaTpMfl) 


PeaKUMfl ncmottMTe/ibHan 

(KOpMMHeBOe OKpaLUMBa hug) 

PeaKqufl no^oxme/ibHafl 
(sipKo-Ke/rroe oupaujHBaHwe) 



T a 6 /i m 14 a 10 



3aBHCMMOCTb BblXOfla M3HHMT3 OT KOHLjeHTpautWW STaHOJia 



ro 
o 

00 
CO 



I KoHueHTDaunji 3TaHo/ia, % 


80 


85 


90 


96 


I BblXOA M3HHHT3, % 


6,94 


7,13 


7,85 


7,85 



T a 6 /i u 11 a 11 



B/iMAHne cooTHOweHUfl cwpbe:3TaHon Ha buxoa MaHHWTa 



CooTHOiueHne 

Cblpbe : 3T3H0/1 


1:3 


1:4 


1:5 


1:6 


1:7 


BblXOA M3HHMT3, % 


6,42 


6,83 


7,21 


7,85 


7,80 



Ta 6/i m ua 12 

3aBMCMMOCTb BWXOA3 M3HHMT3 OT npOAO/DKMTe/lbHOCTM SKCTpaiCUMM 



ripOflO/DKMTe/lbHOCTb 
3KCTDaKUMM, HaC 


1 


2 


3 


4 


BblXOA M3HHMT3» % 


6,22 


7,12 


7,85 


7,79 



T a 6 /1 m u a 13 

B/wflHue TeMnepaTypw boau Ha buxoa BOAOpacTBopwMoro no/incaxapnAHOro KONtn/ieKca 



TeMnepaTypa, °C 


50 


60 


70 


80 


90 


BblXOA BOAOpaCTBOpMMOrO 

nonncaxapnAHoro KOMrmeKca, 

% 


10.15 


11,96 


12,43 


12,60 


12,51 



T a 6 n m 14 a 14 

3a8ncwMOCTb BuxoAa BOAopacTBOpuMOro noiwcaxapi/iAHoro KOMn/iexca ot cooTHOweHMfl 

CbipbeiBOAa 



0 


CooTHoweHue cupbe : Boaa 


1:5 


1:10 


1:15 




BblXOA BOAOpaCTBOpMMOrO 










no/incaxapnAHoro KOMn/iexca, % 


11,77 


12,60 


12.53 



o 

CO 

m 

00 
CM 
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Ta6/inua 15 



3aBMCMM0CTb Bwxofla BOAopacTBopuMoro no/incaxapnAHoro KOMn/ieKca ot npoao/iacMTejibHOc™ 

3KCTp3Kl4MM 



11 pOAO/l JKMTe/l bHOCTb 
3KCTDaKUMM, MMH 


15 


30 


45 


60 


BblXOA BOAOpaCTBOpMMOrO 

no/incaxapiiAHoro KOMnnexca, 
% 


11,38 


12,60 


12,48 


12,40 


T a 6 n n i\ a 16 

B/insHue cooTHomeHMfl 3KCTpaKT:3TaH0fl npM ocajKAemiM BOAOpacTBOpMMoro noflwcaxapnAHoro 

KOMn/ieKca 


CooTHoiueHne 

3KCTP3KT : 3TaHO/l 


1:1 


1:2 


1:3 


Bhxoa BOAopacTBopuMoro 
no/incaxapiiAHoro KOMn/ieKca, 

% 


11.78 


12.60 


12.57 


T a 6 /i i/i u a 17 

B/iwflHue KOHueHTpaunn STaHO/ia Ha buxoa cyMMu /laMiinapaHa m 4>yKOMfl3Ha 


KoHueHTpaunji 3TaHO/ia,% 


70 


80 


90 


96 


Buxoa cyMMbi naMUHapaHa m 
AvKOMAaHa, % 


6,88 


7,45 


7,42 


7,42 


Ta 

B/iwflHwe cooTHOiueHmi axcTpa kt:3T3ho/i npw ocaxASHnw cyMMbi ziaMMHapaHa h 

MX BUXOA 


j ri n u a 18 

<t>yK0HA3H3 Ha 


CooTHOiuenwe 
aKCTpaKT : 3TaHon 


1:1 


1:2 


1:3 


1:4 


Buxoa cyMMbi ^aMMHapaHa m 


5,83 


6,52 


7,45 


7,40 



Ta 6/1 h 14 a 19 

B/wflHue KOHueHtpauuM co/iHHofi kmc/ioth Ha pacTBopuMocTb naMUHapaHa u (J>yKon/iaHa npn 

KOMHaTHOrt TeMnepaType 



KOHUeHTpaUMB CO/IflHOM 
KMC/lOTbl, % 


0.1 


0.2 


0.3 


0,4 


0.5 


PacTBOpMMOCTb /laMMHapaHa 
m <j)yKOMA3Ha, r BemecTB Ha 

100 M/l KMC/IOTU 


0,95 


1,02 


1.13 


1.21 


1,20 



16- 



T a 6 n n u a 20 



O 
ho 
00 

CJ1 

CO 



B/iunHwe cooTHOiueHMfl ocaAQK/iaMMHapaHa u <t>yKOMA3Ha:pacTBop co/ihho& kwc/iotu Ha padBO- 

puMOCTb ocaAKa 



CooTHoiueHwe ocaflOK jiaNin- 
HapaHa m (J>yKOHAana : pac- 

TBOp COflHHOfl KMC/lOTbl 


1:3 


1:4 


1:5 


1:6 


PacTBOpMMOCTb ocaA^a, r 
ocaAKa b 100 mji 0,4% pac- 

TBOpa KMC/IOTU 


1,01 


1,15 


1,21 


1,20 



Ta6nnua 21 

B/iMflHue npoAO^>KMTenbHOCTM o6pa6oTKM ocaAKa ziaMUHapaHa m <t>yxoiiAaHa pacTBOpoM conn- 

ho& kwc/iotu Ha pacTBopuMOdb ocaAKa 



npoAo^>"MTe/ibHOCTb o6pa6oT- 


1,0 


1.5 


2.0 




2.5 




kh ocaAKa ziaMMHapaHa u 














4>yKOMA3Ha pacTBopOM conn- 












o 


hoCi K-Tu. nac 














PacTBopuMOCTb ocaAKa, r 














ocaAKa b 100 M/i 0,4% -Horo 












u> 


paCTBOPa KWCflOTU 


0,93 


1.10 


1.21 




1,20 










T a 5 n m h a 22 


00 


B/inflHue KOHueHTpauwM 3TaHo^a npvi oca*AeHuii ziaMWHapaHa Ha 


ero 


BblXOA 


CM 

. o 


[ KoHueHToaumi 3TaHO/ia,% 


! 70 


80 


90 


96 




j Buxoa ziaMMHapaHa, % 


I 4,11 


4,53 


4.50 


4.50 



Ta 6/1 w ua 23 

BnnflHwe cooTHoweHUfl 3kctp3Kt:3T3ho/i Ha BbixoAiaMWHapaHa npn ero 0C3>ka6hiim 



I COOTHOUJeHMe 3KCTD3KT:3TaHO/l 


1:1 


1:2 


1:3 


!* 1 


| BbixoA ziaMMHapaHa, % 


3,92 


4,12 


4,53 


4.48 



Ta6/iM4a 24 

B/inflHne KOHueHTpaunw 3TaHO/ia Ha buxoa <J>yKOWAaHa npw ero oca>KA6HMH 



KoHi4eHTpaunfi 3TaHona,% 


50 


60 


70 


80 ; 


Buxoa 4>VK0MAaHa, % 


1,43 


1.95 


2,14 


2,10 | 



o 
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T a 6 n n u a 25 



3aBMCMM0CTb Buxofla (J>yKOHAaHa ot coothouishma co/iflHOKuc/iufl pacTBOp:3T3HO/i npii oca>KAe- 

hum <J>yKOMAaHa 



o 

ho 

00 
CO 



CooTHOiueHMe co/iflHOKwc/iuCi 

DaCTBOOISTaHO/l 


1:1 


1:2 


1:3 


1:4 


Bwxon (bvKOMnaHa, % 


1,95 


2,03 


2.14 


2,12 


T 

3aaMCMMocTb Bbixo^a anbrwHaTa HaTpwa ot KOHueHTpai*nn Kap6oHaTa »■ 


a 6 n h u a 26 
laTpua 


KoHneHTpamifl Kap6oHaTa na- 


0,5 


1,0 


1,5 


2,0 


Buxcm a/ibrMHata HaTpwn, % 


10,10 


11,33 


12,41 


12,35 


Ti 

3aBucnM0CTb BbixoAa a/ibrnHaTa HaTpwa ot cooTHOiueHMa cupbe:pacTBop *ap6 


i 5/i m ua 27 
OHaTa H3TPU« 


CooTHOUJeHwe cupbetpacTBop 

K3p60HdT3 HaTDHfl 


1:10 


1:15 


1:20 


1:25 


Bbixon a/ibrnHaTa HaTpup, % 


10.37 


11,82 


12.41 


12,35 


Ta6/ 

B/iMAHwe TeMnepaTypu sKCTpaKunn cupbn Ha buxoa a/ibrnH3Ta HaT 


jnqa 28 
pwa 


J TeMnepaTVDa 3kctp3kuiim, °C 


40 


50 


60 


70 


1 Buxoa anbrnHaTa HaTpMa, % 


12,01 


12,41 


12,35 


12.33 



Ta6/inua 29 

B/inflHue npOAO/iaavre/ibHoc™ 3KCTpaKunn cupbn Ha buxoa a/ibrnHaTa HaTpua 





npOflO/l>KMTenbHOCTb 3KCTP3- 


0.5 


1.0 


1.5 












K\ 


Bwxofl a/ibrnHaia HaTpwa, % 


11,75 


12,41 


12,35 



Ta6iiuua 30 

B/iviflHue KOHueHTpauHw 3T3HO/ia Ha buxoa a/ibrnHaia HaTpwa npw ero oca)KAeHMi4 



1 KoHueHTDauwn 3TaHO/ia, % 


70 


80 


90 


96 


I Bwxoa anbrnHata HaTpun. % 


10,73 


11.56 


12,13 


12.41 ! 



o 

CO 

io 

00 
CM 

o 



O 
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T a 6 /i w u a 31 

BvinflHwe cooTHOiueHn» ine/iOHHOti pacTBop: 3TaHO/i Ha buxoa a/ibrwHaTa HaTpwi npn ero 

ocawAeHMM 



CooTHOiueHne me/ioMHofl pac- 

TBOP : 3TaHO/l 


1:1 


1:2 


1:3 


1:4 


1:5 


1:6 


Bwxofl anbrnHaTa naTpua, % 


6,94 


9,35 


11,47 


12,05 


12,41 


12,38 



T a 6 /i u u a 32 

Pe3y/ibTaTu McnbuaHMM paAH0HyiaiHACBfl3biBaiomefl aKTMBHOCTii a/ibrnHaTa HaTpw* 



06paaubi 


Cop6iiMfl 


Aecop6mw 


PHCA 


N, c' 1 




N. c' 1 




B OTHOCM- 






n c 




Te/lbHblX 
B6/1MSMH3X 


B % 


A/ibruHar 

H3TpMfl 


4,84 


26,90 


0,40 


4.00 


6.73 


145.36 


rieKTMH 

UMTpycOBbift 


1,25 


• 6.94 


0,15 


1.50 


4.63 


100.00 



flpnMenaHMe: n c - noica3aTe/ib cop6uwn, 

n A - noKa3aTe/ib Aecop6unw (oTHOcnTe/ibHbie Be/MMWHbi) 

T a 6 /i mij a 33 

fenaT03aiunTHoe AeftCTBi/ie BO/;opacTBOpwMoro KONin/ieKca M3 6e/iOMopcKnx Boaopoc/ieft 





YcnoBMfl 


AjiT Kpo- 


U40 KpOOH 


Tpur/inuepM- 


06mnw 6m- 


Tpur/inuepnAu 




onwTa. n 


bh (MKat/e)» 


(E//0 


£bl KpOBH 


/iwpy6MH 


nenemi (Mr/r 






M±m ,P,% 


M±m .P,% 


(MMOJlb//l), 


KpOBM (MK 


CbipOfi TK3HH) 






M3M. K KOHT- 


U3M. K 


M±m, P,% 


MO/lb//l), 


M±m . P,% 






pO/lK) 


KOHTpO/lK) 


M3M. K 


M±m ,P,% 


M3M. K 








KOHTpO/lK) 


H3M, K 


KOHTpO/lK) 










KOHTPO/1K) 






I/1HT3 KTHWe 


0,31 ±0,03 


45,3±5,5 


0,94±0.09 


15,75±4,96 


12,4dt0,69 


ro 


wMBOTHbie n=7 












o 


>KnBOTHbie c 












ro 


AncTpo(J>neft 












00 


neneHM (koht- 


0,59 ±0,05 


67,4±3,7 


2,33±0.20 


24,65±4,11 


26,6±2.7 




poiib) n=7 












Ol 


)KHBOTHbie c 












CO 


AncTpo^nefl 














neseHM, no- 


0,34 ±0,04 


46,3±1,4 


0J4±0,06 


17,98±0,51 


13,2 ±0,37 


O 


ziyMaBiuMe cm- 














/iwGop 


P<0,001 


P<0,001 


P<0,001 


P>0.5 


P<0,001 




n=8 


-42,3% 


-31,5% 


-68,4% 


-27,0% 


-49,8% 



o 

CO 

io 

00 
CM 
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npOAO/iaceHHe Ta6/i. 33 



YC/lOBMA 


A mm I ■/ 

A A 1 KpO* 


III /T\ if mf\ Anil 

LH<P KpOBM 


1 pur/inuepH" 


UDU4HH DM 


*T* r\iA r n ia i ionM n li 


j onuTa, n 


bh (MKat/e), 


( 


AW KpOBM 


/inpyOnH 


neMCHM (mt /r 




M±m ,P,% 


M±m ,P,% 


(MMOilb//l) t 


kpobh (MK 


CbipOfl TK3HH) 




M3M. K KOHT- 


M3M, K 


M±m ,P,% 


M0/1b//l), 


M±m ,P,% 




P0/1K> 


K0HTP0/1KJ 


M3M. K 


M±m ,P,% 


W3M. K 








KOHTpO/lK> 


143M. K 


KOHTpO/IlO 










K0HTP0/1K) 




)KMBOTHbie c 


0,37±0,02 


47,0±1 ,5 


1 ,27±0J7 


1 O CO -*- 1 0"7 


1 A Q *+-0 O 


AncTpo<t>ne^ 












nenemi, no- 












/iyMaBi±ine 


r<U,UUl 


D-*A Art 4 


D<-"A AA1 


D^Aj ak 


D^A A1 


ziaMMHapMA 












n=12 


Orr to/ 

-35,7% 


4 « HA/ 

. -14,3% 


/ir CO/ 

-45,5% 


vie ao/ 


OR "70/ 

-JD,/% 


XMBOTHbie c 












AncTpo4>uew 












neneHM, no- 












/lyHaBLiine 


n o o -i-A no 








1>i o-*-i o 
1^,3- 1 ,0 


BOAOpaCTBOpM- 












Mbifi KOMn- 


P<0.001 


P<0,001 


P<0,001 


P>0,05 


P<0,001 


TieKC H3 












6e/iOMopcKnx 


-35,6% 


-25,1% 


-59,5% 


-41,0% 


-43.6% 


BOAOpOC^eM 












n-12 













7) 



T a 6 /i m u a 34 

Tuno/innnAeMUMecKoe Ae^CTBMe BOAOpacTBopwNioro no/incaxapnAHoro KOMn/ieKca 



Yc/iobi/i* onuTa 


Tpur/inuepMAW 


Xo/iedepMH Kpo- 


Xo/iecTepwH aop- 




KpOBH ( MMO/lb/ /l), 


BH ( MM0/1b//l) 


tw (r/Kr) 




M ±m , n,P,% M3M.K 


M±m, n,P,% M3M.K 


M ± m , n,P,% H3M.K 




KOHTPO/1K) 


KOHTpO/lK) 


K0HTP0/1K) 


HHTaKTHbie xm- 








BOTHbie 


0,96±0,09 n=4 


1J9±0,11 n-10 


1,58 ±0,1 2 n-8 


Xw both we c rw- 








nep/innuAeMnew 


2,22±0,14 n=17 


2,90±0,13 n=12 


2,28±0,15 n=10 


XwBOTHbie c ™- 








nep/innuAeMiiefl, 


1,51±0,14 n-12 


2,23±0,06 n«12 


2,22±0,22 n=6 


no/iy4aBwne /ia- 


P<0.001 


P<0.02 


P>0.5 


MMHapUA 


-32,3% 


- 24,6% 


-2,7% 



ro 
o 
ho 
oo 

cn 

CO 

O 



-20- 



FlpoAO/ixeHMe Ta6/i. 34 



Yc/iOBHA onbua 


Tpur/inuepnAw 


Xo/iecTepnH Kpo- 


Xo/iecTepuH aop- 




KpOBM ( MMO/lb/ Jl), 


BW ( MMO/lb/ J\) 


tu (r/icr) 




M ± m , n,P,% M3M.K 


M ±m , n,P,% m3m.k 


M ± m , n,P,% m3m.k 




KOHTpO/lK) 


KOHTPO/llO 


KOHTpO/lK) 


XwBOTHbie c rn- 








nep/innnfleMwePi, 








nonyMaBLune bo- 


1,24 ±0,13 n=12 


2,28±0,09 n-12 


2,79±0,32 n-4 


AOpaCTBOpMMbJM 


P<0,001 


P<0,02 


P>0,5 


no/iwcaxapnAHbiPi 


-44,6% 


-22,9% 


+ 22,3% 


KOMn/ieKc 








XnBOTHue c rn- 








nep/innnAeMneft 




5,0 ±0.1 n~9 




XneoTHbie c rn- 








nep/innnAeMneiJi, 








no/iynaBUJue no- 




4.1 ±0.1 n-9 




AncnOHUH ( 10 




P<0,001 




Mi7icr) 




-18,0% 





T a 6 n n u, a 35 

B/inflHue BOAopacTBOpuMoro KOMn/ieKca Ha c/iH3HCTyK> 060/iOHKy ace/iyAKa 



O 

ho 
oo 

oi 

w 

O 



Tpynnu 

WWBOTHbJX 


Ko/i-80 


KO/I-BO H3B B>Ke/lVAKe 


Ko/i-bo 


3D03M& B xe/ivAKe 


XWBOTHblX 


M ±m 


P 


% 


M ±m 


p 


% J 


KOHTPO/Ib- 
































BOTHbie 


10 


4,9 ±0,37 




100.0 


8,1 ±0,64 




100,0 


Xmbo- 
















THbie, 
















no/iynaB- 
















ujne boao- 


10 


3,5±0,30 


<0.01 


71.4 


6.5 ±0,50 


<0.05 


80,2 


pacTBOpn- 
















MWM KOM- 
















n/ieKC 
















XklBOTHbie, 
















no/iywaB- 
















ujue npe- 


10 


3,6±0,30 


<0,01 


73,4 


6.4±0,57 


<0,05 


79,0 


napaT 
















ziaMMHa- 
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Ta6/i w ua 36 



Pe3ynbTaTu McnbrraHww paflwOHyicnwACBfl3biBaiouje& 3ktwbhocti/i BOAopacTBopuMoro KOMn/ieKca 

(BK) Tuna "/laMMHapwA" 



06pa3uu 


Cop6unfl 


Aeco 




PHCA 










B otho- 






N.c 1 


n c 


N.c" 1 




cmt. aen. 


% 


BK Tuna 














" /laMMHapwfl" 


3.49 


19,39 


0,11 


1,10 


17.63 


380,78 


rieKTMH unTpy- 














COBblft 


1.25 


6,94 


0.15 


1,50 


4.63 


100.00 



npuMesaHne. n c - noica3aTe/ib cop6unvi; 

fl A - noK33aTe/ib Aecop6unn (oTHOCvrre/ibHbie Benwm/iHbi) 
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